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A Marine Structural Toughness Data Bank
Ship Structures Committee

Final Report

1 Introduction

Despite the substantial number of data available on the toughness of a wid3 variety of steels which
may be used for marine applications, including several important studies by the Ship Structures
Research Committee, there has been no comprehensive source to which one might go to readily find
well-documented numeric data for the full range of materials and types of data of interest. The
Ship Structures Committee and the U.S. Coast Guard recently took the steps needed to begin the
establishment of such a source, with first priority given to toughness data for high strength, low
alloy steels.

This handbook provides the initial compilation for the Marine Structural Toughness Data Bank,
a summary of data from about 10,000 tensile and toughness tests of hundreds of samples repre-
senting eleven steels of importance for marine applications.

The result of this program is not only a source of reliable and well-documented numeric data on
the toughness of steels. but also the nucleus of a system which may be expanded to include other
properties of these steels and other materials which might be considered for such applications. The
source will be of value to all segments of the Marine Industry, commercial and military, and to a
number of other industry groups which utilize these steels, as well as to the Steel Industry itself.

Also of significant consequence, the program has been carried out in a manner and with proce-
dures and standards compatible with those in use in the development of machine-readable databases
by groups such as the National Materials Property Data Network, Inc. (the MPD Network), a net-
work of worldwide sources of data (Refs. 1,2). This assures the opportunity for easy and direct
interface and interchange of data with many other sources of numeric materials data.

As an added advantage, new searchers who might be looking for the type of data contained
herein but are unaware of the Marine Structural Toughness Data Bank will be directed to it via
the online version being established under the name MARTUF on the MPD Network. Such users
also have access to many other sources of materials data. For additional information on this mode
of access to the Marine Structural Toughness Data Bank, please refer to Annex I to this document.

2 Scope

The scope of this program was the development of a data bank on the toughness of steels which
may be considered for marine applications such as ship hulls and drilling structures. Eleven steels
of importance to the member organizations of the Ship Structures Committee are included. Data
from a variety of types of toughness tests were included in the database, including Charpy impact,
fracture toughness, nil-ductility transition, and drop-weight tear tests. The emphasis of this project
was on the collection of data, not its detailed analysis, though efforts were made to assure that
problems with identity of individual lots or incomplete reporting of test data were dealt with.

The Marine Toughness Data Bank was developed both in hard copy, as summarized in this
document, and in machine readable form. It is a;:-ailable in a searchable online version on the MPD
Network (where it is referred to as MARTUF; see Annex II and Ref 1,2). It is also available on
PC disks in the original Lotus 123 format in which it was assembled from the Ship Structures
Committee. It is not searchable in this format..
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3 Materials Included in Marine Toughness Data Bank

The scope of materials considered for inclusion in this data bank was established by the Technical
Committee representing the Ship Structures Committee. The original list of materials with the
priorities provided is shown in Table 1. The individual priorities for the materials within group 1
are those specifically provided by the Technical Committee; priority numbers within groups 2 and
3 were assigned arbitrarily for convenient reference.

Also shown in Table 1 are alternative designations by which these materials are often identified.
Their detailed material property and chemical composition requirements are presented in Table 2,
with the order in which the material are presented revised to group like alloys (based upon com-
position and properties) together. Together these two tables illustrate several important features
which had a significant bearing upon the program, viz.:

1. The specifications and properties for these ma.terials overlap to a great extent,

2. It is difficult to be certain which materials are completely equivalent and which are signifi-
cantly different, and

3. A great amount of information is required in building a database for such materials to provide
users with the background necessary to assure than useful and valid comparisons are being
made.

This problem has been recognized previously, especially in regard to comparisons with steels
covered hy foreign specifications. Early and Himes (Refs 3, 4, 5) confronted the problem and deter-
mined that in comparing specifications and individual steels themselves it is necessary to consider
the composition limits, material property limits, fabrication practices and resultant microstructures,
specific quality assurance requirements before drawing conclusions on this matter. They further
concluded that several U.S. and foreign steels widely considered to be equivalent were indeed not
so when all of these factors were considered.

It was not possible within the constraints of this program to determine without question the
relative equivalence of all of the lots of materials for which data were obtained and included in
this reference source. Therefore in all cases the identities given individual lots of material in this
data bank are those provided by the original investigators plus those from the Unified Numbering
System Guide (Ref. 6).

However it is clear from Table 2 that there are several groups of similar materials included in
the Marine Toughness Data Bank, notably:

" High strength, low alloy steels A514, HY80 and HY100 containing primarily Ni, Cr, Mn and
Mo;

" High strength, low alloy steel A710 and HSLA 80 containing primarily Cu, Ni, Cr and Mo;

" Medium to high strength low alloy steels A537, CG-537, A656, A737, ABS-EH36, and API
5L containing primarily Mn; and

" Medium strength low alloy steels A36, A572, A588, A633, A678, BS4360 and ABS-B and E,
also containing primarily Mn.

Within each of the groups the primary alloying elements largely overlap, and their distinctiveness
arises from differences in minor alloying elements and mechanical property requirements.

2
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In the course of this work it was determined that it is.appropriate to include certain "equivalent"
alloys in the high priority list (making due allowance for tensile strengths, overlapping compositions,
etc.). This was based in part on commercial practices.

Priority Alloy Equivalent
HY80 A543 GrC CL1
A710 GrA A736
ABS EH36 A737 Gr B
A514E A517E
HY100 A543 GrC CL2
API5LX6O A572

Given the conditions above and the sources and types of data included within the scope of the
search, data were placed into the data bank for the following materials:

ABS-B A36 A710/A710-A BS4360 Gr 50D
ABS-EH32 A572 Gr 50 HYSO CG A537M (A537 Cl 1)
ABS-EH36 A588 Gr A HY100

These represent 10 of the top 15 priority alloys requested by the Technical Committee, and one
(A572) within the second priority set.

Alloying Identification Scheme: It was found convenient when logging the data for inclusion
in the data bank to use a three-part identification scheme, in which the first three digits identify the
alloy (with a direct relationship to the priority listing provided by the technical Committee); the
second set of three digits identifying the specific heat; and the final two digits identifying whether
the test sample was parent (base) metal, weld metal or heat-affected zone (HAZ), plus in the latter
case the approximate distance of the tested HAZ area from the weld fusion line, i.e., where the
base of the notch or precracked tip is positioned 1, 3, 5, etc. mm from the edge of weld deposit.
Thus,

XXX.YYY.ZZ
where

XXX. -Alloy Identifier, from priority code (Table 1)
YYY. -Heat Number, sequential number

ZZ -Sample Descriptor, as follows:
.01 - Base Metal
.02 - On fusion line
.03 - 1 mm into HAZ
.04 - 3 mm into HAZ
.05 - 5 mm into HAZ
.06 - 7 mm into HAZ
.07 - 9 mm into HAZ
.08 - 11 mm into HAZ
.09 - All weld metal

In recording this data for retention on the computer, every effort was made to preserve as much
detail as possible about the preparation of the specimens tested. It is hoped that this will permit
studies to be made of the effects of compositional materials or process variables on performance.
This is required recording ingot position, welding parameters, specimen location, information about
prior staining and postwelding heat treatment.

3
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In order to maintain the individuality of material information records which differed only
slightly, letters or numbers were added to the Material Codes. For example, when the top and
bottom of the ingot were studied T or B was added. If severail strain-aging conditions were exam-
ined, S1, S2, etc. were noted. Multiple welds were recorded as A, B, C, D, etc.

One should be alert to those variables which may distinguish among the property records.
For example, one may wish to search for deposit properties, in which cas, only ".09" records
are of interest, or seek information about the fusion line, in which case records including ".02"
(and possibly .03) will be of interest. The database offers the potential for studying differences in
performance of the root pass or the last pass, or at the mid thickness, distinguishing between when
it is or is not the weld root. Thus one must be careful not to mix weld data indiscriminately.

It goes without saying that distinctions between LT and TL specimens of the base metal need
to be preserved. This was required as well for the weld deposit. It should be noted that L for the
deposit was defined as the direction of travel. Since specimens were usually oriented perpendicular
to the weld, a toughness measurement was usually described as TL in the deposit. At the fusion
line and in the heat affected zone, the base metal specimens would all be transverse to the weld,
but the TL orientation designated for the deposit would be switched to LT in the HAZ if the rolling
direction were perpendicular to the welding direction.

It must be recognized that all position indicators and other descriptors of location relative to
the fusin line or root or surface of the specimen are approximate. Nevertheless, considering all
the variables provided for in the database may offer an explanation for some of the scatter in
weldment performance observed. The reader should be acquainted with the data recording format
if an in-depth study of materials or processing variables is intended.

4 Types of Data (Properties) Covered in the Program

The types of data sought for the data bank included the following:

" Material characterization (including actual composition, fabrication information and weld
procedures, where appropriate)

" Tensile properties

" Fracture toughness, from KIc and JIc tests

" Charpy V notched bar impact values

" Nil ductility transition temperature

* Dynamic tear energy

Other types of toughness data were also sought, providing test results for at least one of the
types above were also presented, and provision for a wide variety of types was made in the schema
for the basic structure of the database (Table 4, described in Section V) These additional types of
data included:

" Precracked Charpy impact

• Precracked Charpy slow bend

" MRL crack arrest

4



A Marine Structural Toughness Data Bank

* ESSO crack arrest

* Double TT crack arrest

* Wide plate tensile test

* Drop weight tear energy

Several other types of test data were also considered, including the Tearing Modulus, T, but
the lack of -standard test methods for such parameters led to their being dropped from further
study. Interest was expressed in the inclusion of modulus of elasticity values at one point, but it
was excluded because the types of tensile tests for which data were being input did not provide
reliable measures of modulus in accordance with ASTM standards (ASTM Standard Method E
111).

In fact, during the collections of data, the vast majority of test results located and included
within the data bank were from Charpy V notched bar impact tests; 643 of the 1017 records
compiled contained Charpy data) Only relatively few fracture mechanics data (12 records, all JIc,
and all representing HY80 and HY100) were found. The lack of fracture mechanics parameters
found is undoubtedly related to the relatively tough nature of this general class of materials under
conditions above their ductile-to- brittle transition temperature.

Table 3 is an "occurrence table" for the data bank, a matrix illustrating the various types of
test records for the individual materials. The specific data associated with the various type of tests
which were included in the database, and the meaning of the abbreviations are explained in Table
4, the data bank format (see Section V).

5 Format Development

The development of the overall format for the Marine Toughness Data Bank was an evolutionary
process. A working format was established at the beginning of the program, covering the whole span
of material characterization and test results sought, and the collection of data begun. Dr. Martin
Prager, Executive Director of the Materials Properties Council (MPC), was responsible for locating,
compiling and evaluating the data. Over the following six-to-twelve months, various examples arose
in which more detailed description of the materials or of welding processes or of certain types of
test results were required. The result was several iterations in format development, some changes
involving only refinements, but others very substantive improvements in documentation of the
materials or test data.

The final format established for the data bank is illustrated in Table 4; it is basically a very
broad, very long spread sheet, with the material description/test data relationship being basically
hierarchical in nature, and with the various segments held together in a rclational fashion around
the material identifier code discussed above.

Three specific things were considiered in establishing the data format: (1) the description and
characterization of the materials for which data are shown in the system, (2) the data elements
for the individual tests, and (1) the styles of presentation of the data when accessed following its
compilation and inclusion in the database.

Considerable attention was given to the need to have adequate background on the materials
so that comparisons of performance characteristics may be made reliably. The impact of such
considerations is the inclusion of much more information than is likely to be desired by most users
most of the time. However the result is the ability to track down a great amount of additional detail

5
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for those situations where it may be necessary to ensure that comparisons are meaningful. Examples
include the elemental composition of individual lots, the fabrication histories of the individual lots,
and the procedures used in producing ,he welded samples.

A major advantage of the particular format in Table 5 is its essential consistency with those of

other databases being built by MPC and MPD Network for steels for other applications, notably
the STEELTUF database (7). Utilization of such a format, even with substantial modification,
assures the ability to expand, combine and/or compare readily with these other sources.

Compilation of Data: In order to maximize the efficiency and consistency of compilation of
data for this data bank, standard data collection formats were developed. The format used for this
purpose in the current program is presented in Table 5.

6 Sources of Data

The sources of data used in but1ding the data bank included:

" Raw test results from ABS

" Raw rest results from material suppliers

" Individual test results from papers and technical reports published by:

- ASTM Special Technical Publications and Journals

- Materials Properties Council

- Naval Research laboratories

- Welding Research Council

- Electric Power Research Institute

- Ship Structures Committees

- American Welding Society

- Nippon Kokan

- United Kingdom Atomic Energy Association

- American Society of Mechanical Engineers

- Universities

7 Procedures Employed in Building the Data Bank

The following basic steps were employed in building the MARTUF database:

1. Identification and procurement of data sources.

2. Review of document and completion of data compilation formats.

3. Transcription of data from source to LOTUS 1-2-3 tabular format from information on com-
pilation formats.

4. Development of a mapping program, and loading of file from LOTUS 1-2-3 tabular format
to a main-frame machine-readable database.

6
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5. Mapping of the machine-readable form to print hardcopy handbook quality compilations.

The machine-readable version of the data bank was built and maintained at Stanford University
in the SPIRES database management system (dbms). This software was developed at Stanford for
library management and bibliograplic search and retrieval purposes.

Preparation of the hardcopy database was accomplished under subcontract to Mr. William L.
Anderson, of Elements Research, Inc., 2850 Middlefield Rd. #126, Palo Alto, CA 94306. The
document was typeset in TEX and PostScript.'

8 Summary

The Ship Structures Committee has sponsored the development of a data bank covering the tough-
ness of steels for marine applications. Effort focused on the identification and procurement of
sources of data containing quantitative toughness data, and the development from those data of
a well-documented computerized data bank available to a wide range of engineers and material
scientists. Included were raw data from material suppliers and data from papers and technical
reports published by a variety of organizations.

The principal focus was on Tensile, Charpy V notched bar impact values, fracture toughness
(JIc), NDTT, and DT energies; other toughness parameters were included if available for the
same lots of material. The materials include steels identified by the Project Technical Committee
representing the sponsoring agencies.

About 1000 records representing approximately 10,000 tests of eleven steels are included in this
prototype version of the data bank. Standard procedures now exist for efficient addition of data
for other alloys and properties.

9 References in the Report

1. J. G. Kaufman, "Sources and Standards for Computerized Materials Property Data and
Intelligent Knowledge Systems", Engineering with Computers, ASME, Vol. 4, pp 75-85,
1988, New York, NY.

2. J. G. Kaufman, "The National Materials Property Data Network, Inc. - A Cooperative
Approach to a Critical National Resource", Proceedings of the First International Symposium
on Computerization of Material Property Data, November, 1987, Philadelphia, PA.

3. NBSIR 82-2481, "Analysis of Foreign and Domestic Material Specifications for Ships Compo-
nents", U.S Dept. of Commerce, National Bureau of Standards, October 1981 (Issued April,
1982), Washington, DC.

4. NBSIR 83-2692, "Evaluation Criteria for Comparing Domestic and Foreign Material Specifi-
cations", U.S. Dept of Commerce, National Bureau of Standards, March, 1983 (issued May,
1983), Washington, DC.

'LOTUS and 1-2-3 are trademarks of Lotus Development Corporation.
SPIRES is a trademark of Leland Stanford, Jr. University.
ItX is a trademark of the American Mathematical Society.
PostScript is a trademark qf Adobe Systems Incorporation.

7



A Marine Structural Toughness Data Bank

5. H. Himes and J. G. Early, "Evaluation Criteria for Comparison of Foreign and Domestic
Material Specifications", Journal of Testing and Evaluation, May, 1983, ASTM, Philadelphia,
PA.

6. "Metals and Alloys in the Unified Numbering System", SAE HS J1086, ASTM DS-56C,
Fourth Edition, April, 1986.

7. Grattidge et al, "Materials Information for Science and Technology (MIST): Project Overview",
NBS Special Publication 726, U.S. Dept of Commerce, National Bureau of Standards, Novem-
ber, 1986.

8



TABLE 1

MARINE STRUCTURAL TOUGHNESS DATA BANK

COMMON ASTM UNS PRIORITY
NAME SPEC NUMBER

HY80 A543 Gr C(1) K31820 1-1
A710-A A710 Gr A K20747 1-2
CG A537M A537 Cl 1 K12437 1-3
ABS-B A131 Gr B K02102 1-4
API 5L Gr X70 1-5
HSLA 80 1-6
ABS-EH36 A131 Gr EH36 K11852 1-7
A514E A514 Gr E K21604 1-8
A36 A36 1-9
BS 4360 Gr 50D 1-10
HY100 -K32045 1-11
A588-81 Gr A A588 GR A K11430 1-12
A588 Gr B A588 Gr B K12043 1-12
A588 Gr C A588 Gr C K11538 1-12
A537-A A537 Gr A K02400 1-13
API 5L Gr X60 1-14
A656-70 A656 Gr 70 K11804 1-15

A572 Gr 50 A572 Gr 50 - 2-1
A678 Gr D A678 Gr D - 2-2
DIN 17100 St 52.3 - 2-3
JIS G3016 - 2-4
ABS-E A131 Gr E K01801 2-5
ABS DH36 A131 Gr DH36 2-6

A514A A514 Gr A K11856 3-1
A514F A514 Gr F K11576 3-2
A514P A514 Gr P K21650 3-3
A537-1 A537 Cl 1 K12437 3-4
A537-2 A537 Cl 2 K12437 3-5
A588 A588 K12040 3-6
A588-71 Gr F A588 Gr F K11541 3-7
ABS-CS A131 Gr CS K01601 3-8
ABS-DS A131 Gr DS K01601 3-9
ABS-AH32 A131 Gr AH32 K11846 3-10
ABS-EH32 A131 Gr EH32 K11846 3-11

Priorities: 1-1,2 etc Technical Committee Priority 1 List
2 Technical Committee Priority 2 List
3 Other Grades of Alloys in Priority 1 List

9



Table 2 - Comparisons of Tensile Property and Composition Limits For
Some Steels of Interest For Marine Applications

•PECITIZV NIIM SVPECIPtIW COMPOSITIO . element. Per cent
ArTs YS or YI -. L .1 AL .L £L -o

ALLOT SOATIOS kat ki flax. Win. flax. in. max. Hax. "ex. lin. max. min. Max. Min. man. win.

AS14 Or 100 S0 0-20 0.12 0.70 0.40 0.03o o.040 0.20 - 2.00 1.40 0.00 0.40
AS17 Gr 3 115 100 0.20 0.12 0.70 0.40 •.035 0.040 0.35 0.20 2.00 1.40 0.00 0.40
AS43 Type C Class 2 115 100 0.23 - 0.40 - 0.020 0.020 0.40 0.20 3.25 2.25 1.0 1.20 0.60 0.45

Y1-10• 100 0.20 0.40 0.10 0.02 0.021 0.35 .1 5 3.50 2.25 1.0• 1.00 0.00 0.20
NT-•O 60 •.10 - 0.40 0.10 0.025 0.025 0.35 0.15 3.25 2.00 1.50 1.00 0.00 0.20

AS43 Type C Class I 105 IS 0.23 - 0.40 0.020 0.20• .40 0.20 3.25 2.25 1.30 1.20 0.00 0.45

710 r A Clasa 2 72 65 0.07 - 0.70 0.40 0.025 0.025 •.40 - 1.00 0.70 0.90 0.40 0.25 0.15
A710 Or A Clas 3 85 75 0.07 - 0.70 0.40 0.025 0.02S 0.40 - 1.00 0.70 0.90 0.60 0.2S 0.15
USIA •• IL-S-24645) t0 0.07 o 0.70 0.40 0.025 0.010 0.70 - 1.00 0.70 0.0• 0.40 0.25 0.15

CO-53?N 0.10 - 1.50 0.90 0.035 0.040 0.35 0.15 0.25 - 0.25 - 0.06$

A537/A5371q Claus 1 70 so 0.24 - 1.35 0.70 0.035 0.040 0.5• 0.15 0.25 •0.25 •.0
A537/A5371 Class 2 30 60 0.24 - 1.35 0.70 0.015 0.040 0.50 0.15 0.25 0.25 - 0.06 -
ADS IN36 71 51 0.13 - 1.00 0.90 0.040 0.040 0.50 0.10 0.40 0.25 - 0.06 -

A737 Or C s0 40 0.22 - 1.50 1.15 0.035 0.030 0.50 0.IS
AGSG Gr 70 s0 70 0.13 - 1.•S 0.025 0.015 •.3S - - 0.35

API SL Or 0XO 1.0 - 0.040 0.050 0.50
AP 51 Or X? 0.1S - 1.0

A3, 53 36 0.2S - 1.20 0.30 0.040 0.OSO - - -
3S4360 Or SOD 0.15 - 1.3s 0.00 0.040 0.0S0 0.30 0.15 0.50 0.2S 0.50 0.30
AS t r C 70 50 0.15 o 1.35 0.30 0.040 0.0:0 0.10 0.15 0.50 0.25 0.SO •.31
rn-I/MS Or 1 53 34 0.21 - 1.10 0.30 0.040 0.040 0.35 - -

1572 Ot 50 Type I 5 SO 0.23 - 1.15 - 0.040 0.050 0.40 -

A633 Or A 63 42 0.13 1.3S 1.00 0.040 0.050 0.50 0.15

A67. rC 90 70 0.22 - 1.40 1.00 0.040 O0SO 0.50 0.20 -

ADS t 50 34 0.13 - 1.35 0.70 0.040 0.040 0.3S 0.10 -

BPICXTzID MINIMUM SPECIFIED COIPOSITION, element. mr cant
U's YS or yP CtNb)I IL JL -A -L

ALLOY DSIG1ATIONS kol lul Kax. min. Has. min. Has. "in. Max. min. max. Kin. Kin. Nax. Ni,

AS14 0r I 100 90 - 0.10 0.04 0.0o 0.0015 -
A517 r 1. 115 100 0.40 0.20 * 0.10 0.04 0.01 0.00 * -
A54 3 Type C Class 2 115 100 - 0.03 . . .. ..
KY-lOO 1oo 0.25 -. . . ..
NT-S0 60 0.25 0.. . . . ..
AS43 Type C Class I 105 06 * 0.03 . . . . ..

110 Or A Class 2 72 IS 1.30 1.00 to0.02 . . .

A710 Or A Class I •5 75 1.30 1.•0 0.02 . . .
SILO 0 (MIZL-S-244451 60 1.30 1.00

CO-S3K 0.35 .. ..
A537/AS)7I Class 1 70 so 0.35 . .. .
AS37/5A)7 Class 2 so 40 0.35 .. ..- - - -

AS I346 71 51 0.3S 0.10 0.0 . . ...
A731 or C SO 0 - 0.11 0.04 0.030
A6S0 Or 70 :0 70 ' 0.070.0 - - o.02 0.030 0.'
AUPI SL or 3S0 0.2 o .05 . .. .- -
API IL Or 170 0.10 0.05 . .. .

All 56 30
3S4360 Or 0D 3.50 0.20 0.10 0.01 " I

ASI Or C 70 9.50 6.20 0.10 0.01
M-I/AS Or 8 50 14 - * *

A572 or 50 Type 1 65 s0 - 0.20 - 0.05 0.0050433 OrA 4 3 42 - - O .05 - - *

70 r C 90 70 - 0.20 0--

A5M 34 -

Notes where cohposition or tensile properties vary with thickness, values are for 1-in. plate

10



A Marine Structural Toughness Data Bank

10 Annex I: Summary and Directory of Data Sheets

Summary and General Introduction

Table A - List of Alloys and Directory for Data Bank

Table B - Explanation of Material Codes

Table C - List of Abbreviations and Symbols in Data Tables

Table D - List Abbreviations for Data References

10.1 Summary and General Description of Marine Toughness Data Bank

The Marine Toughness Data Bank is a compilation of raw, individual test data for steels of interest
to the marine industry. The data are organized in the attached pages by alloy and where possible

by grade of the alloy. Data for individual lots of material are collected together, with a cover page

providing the background identification, composition, fabricating history, and, in the case of welds,

the weld procedures. Also included on the initial cover page for each individual lot are the tensile

properties whenever those were available. Following the tensile properties are one or more of the

following types of test results:

" Tensile tests per ASTM Method E 8

" Charpy V-notched bar impact (CVN) tests per ASTM Method E 23

" Fracture toughness (J-integral, Jic) tests per ASTM Method E 813

" Nil-ductility-transition temperature (NDTT) tests per ASTM Method E 208

" Dynamic tear (DT) tests per ASTM Method E 604

" Drop weight tear test per ASTM Method E 436

over a range (more than two) temperatures, the data are plotted as a function of temperature on

uniform sized plots so that data from may be readily compared from lot to lot and alloy to alloy.

In general, the data are presented in the original units systems (SI - International Standard,

or Engineering) in which they were reported. However, once again to facilitate comparisons, all

plots are presented to uniform scales with both sets of units present. There were a few cases in
which older metric unit systems were utilized, and in these cases, the values are converted to the

SI system for presentation.

The information on the following pages will provide additional assistance in interpreting certain

of the abbreviations and codes used in compiling the data.

11



A Marine Structural Toughness Data Bank

10.2 Table A - List of Alloys and Directory for Data Bank

Alloy Designation Material Code Page Number
(See Table B)

ABS-B 004 1000
ABS-EH32 032 2000
ABS-EH36 007 2100
A36 009 3100
CG A537M 003 7100
A537 CL1 003 7300
A572 Gr 50 016 7600
A588 012 8000
A710 002 9400
BS4360 Gr 50D 010 13800
HY80 001 16600
HY100 009 19500
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A Marine Structural Toughness Data Bank

10.3 Table B - Explanation of Material Codes

In logging the data for inclusion in the Marine Toughness Data Bank, a three-part identification
scheme was used, in which:

" the first three digits identify the alloy;

" the second set of three digits identify the specific heat; and

" the final two digits identify whether the test sample was parent (base) metal, weld metal or
heat-affected zone (HAZ), plus in the latter case the approximate distance of the HAZ from
the weld line. In the case of welds, it was often useful to add one or more letters to document
some other welding variable such as a postweld thermal treatment.

Thus, the complete material code for unwelded materials would be of the following form:

XXX.YYY.01
Where:

XXX. -Alloy Identifier, from priority code (Table 1)
YYY. -Heat Number, sequential number

And for a welded material it would be of this form:

XXX.YYY.ZVWW
where

XXX. -Alloy Identifier, from priority code (Table 1)
YYY. -Heat Number, sequential number

ZZ -Sample Descriptor, as follows:
.01 - Base Metal
.02 - On fusion line
.03 - 1 mm into HAZ
.04 - 3 mm into HAZ
.05 - 5 mm into HAZ

.06 - 7 mm into HAZ

.07 - 9 mm into HAZ

.08 - 11 mm into HAZ

.09 - All weld metal

WWW -Weld descriptors
A - As welded
S - Stress relieved after welding

In either case (parent/base material or weld), one or more numbers may follow these codes (without
any space) indicating different pieces or minor variations in treatments, which may be deduced by
looking at the detailed composition, fabrication or welding history.

13
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10.4 Table C - Symbols and Abbreviations Used in Data Bank

Abbreviations for Heat Treatment and Final Processing:

A Austenitized
B Brine quenched
C Cold rolled
D Double normalized
F Hot rolled
G Hot forged
K Aged
N Normalized
P Thermo-mechanical process
R Continuous rolled
Q Quenched
S Stress-relieved
T Tempered
W Welded

Abbreviations for Alloying Elements:

C Carbon Mn Manganese
P Phosphorus S Sulfur
Si Silicon Cr Chromium
Ni Nickel Mo Molybdenum
V Vanadium Cu Copper
Cb Columbium Ti Titanium
B Boron Al Aluminum
N Nitrogen

Abbreviations for Welding Procedures:

Weld type: SAW Submerged arc weld
SMAW Shielded metal arc weld
TSAW Tandem shielded submerged arc weld
ESW Electroslag weld
NGESW Narrow gap electroslag weld

Weld position: IG Downhand
IG Downhand
2G Horizontal
3G Vertical
4G Overhead

Abbreviations for Location of Test Sample:

T Top 1 B I Bottom

14
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Abbreviations for Specimen Orientation:

For tensile specimens: L Longitudinal
T Long Transverse
S Short Transverse

For all other specimens: two letter codes are used, with the first letter indicating the direction
normal to the fracture plane; and the second letter indicating the expected direction of crack growth
on the fracture plane.

The letters are: L Longitudinal
T Long transverse
S Short transverse

The common combinations are: L-T, L-S
T-L, T-S
S-L, S-T

15
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Abbreviations for Table Column Headings:

Break? Did specimen fracture completely?
CODIc Critical COD
CODi Initial COD
CVN Energy Charpy V Energy
Crack lgth Crack Length
Curve Curve Shape
DT Energy Dynamic Tear Energy
E Tensile Modulus
Filler Filler Alloy
Frac Apear Appearance
Fracture? Did Specimen Fracture?
Gage Lngth Gage Length
Inv Basis Reason for Invalid
Is Valid? Valid KIc?
JI Initial JI
Jmax Maximum 3, Jmax
Lat Expans Lateral Expansion
Load Rate Loading Rate
Load Type Loading Type
NDTT Nil Ductility Transition Temperature
Notch Prep Not .h Preparation
Orien Orientation
RA Reduction in Area
Shear Shear Fracture
Spec Thick Specimen Thickness
Spec Type Specimen Type
Split? Did Specimen Split?
Std Method Standard Method Designation
Std Year Year Standard Issued
TYP Tensile Yield Point
TYS Tensile Yield Strength
TYS Offset Tensile Strength Offset
Tear Mod Tearing Modulus
Test Temp Test Temperature
UTS Tensile Strength
Uniform El Uniform Elongation

16
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10.5 Table D - List Abbreviations for Data Source References:

004-2 - "Approval Testing of Ship Steel Grades A, B, D and E, Produced via the Continuous
Slab Caster Process," Australian Iron and Steel Property Ltd., 1980

007-1 - Kobe Steel Reports on "Quantitative Examination for Approval of Higher Strength Hull
Structural Steel Plate Quench and Temper Type," to ABS, Kobe Steel Ltd., Kakogawa Plant,
1972

007-4 - Sumitomo Test Report on "Approval of Higher Strength Hull Steel Plates Rolled from
Contiguously Cast Slab" to ABS, Sumitomo Metal Industries Ltd., Kashima Steel Works,
November 1972

1010 - Lukens Steel Company, Data Report Project 1010

1211 - Lukens Steel Company, Data Report Project 1211

3200 - Lukens Steel Company, Data Report Project 3200

3201 - Lukens Steel Company, Data Report Project 3201

3202 - Lukens Steel Company, Data Report Project 3202

3400 - Lukens Steel Company, Data Report Project 3400

3530 - Lukens Steel Company, Data Report Project 3530

ARMCO-MPC - ARMCO Steel Data Submitted for MPC Survey

KONKOL-1 - Konkol, P. J., Effects of Long-Time Post Weld Heat Treatment on the Properties
of Constructional Steels, WRC Bulletin 330, January 1988

METZ/MPC-13 - Metz, P. O., "Toughness of C-Mn Structural Steels," in Fracture Toughness of
Wrought and Cast Steels, ASME Publication MPC-13, 1980

RP1120 - Lukens Steel Company, Data Report Project RP1120

S-1971 - "Sumitomo Metal Industries Approval Test Report of Hull and Steel Plates Rolled
from Continuously Cast Slab, Grades A, R, B, C, D and E," Sumitomo Metal Industries Ltd.,
Wakayama Steel Works, April 15, 1971

SH-01 - Properties of Normalized Steel Plates (Equivalent to BS4360 Gr. 50D) with Z Proper-
ties, Sumitomo Heavy Industries

SSC276 - Francis, P. H., Cook, T. S. and Nagy, A., Fracture Behavior Characterization of Ship
Steels and Weldments, SSC-276, Final Report on Project SR-1224 (Fracture Criteria), Ship
Structures Committee, U. S. Coast Guard Headquarters, 1978

USN-1 - U. S. Navy First Article Qualification Processing Information for Indicated Heat

USN 4/7 - U. S. Navy Technical Report, MPC Archival Record 4/7

UJSN 5/7 - U. S. Navy Technical Report, MPC Archival Record 5/7
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USN 5/9 - U. S. Navy Technical Report, MPC Archival Record 5/9

USN 6/9 - U. S. Navy Technical Report, MPC Archival Record 6/9

USN 7/9 - U. S. Navy Technical Report, MPC Archival Record 7/9

USN 8/9 - U. S. Na-'y Technical Report, MPC Archival Record 8/9

USN 9/9 - U. S. Navy Technical Report, MPC Archival Record 9/9

WELLMAN-WRC - Wellman, G. W. et at, "Specimen Thickness Effects for Elastic Plastic
CTOD Fracture Specimens of an A36 Steel," WRC Bulletin 328, Nov. 1987

WJ 3/87 - "Welded HY-80 Steel for Australian Warships," Welding Journal 66(3), March 1987,
pp. 33-44

WJ 7/87 - Rodgers, K. J. and Lochhead, J. C., "Self-Shielded Flux Cored Arc Welding - The
Route to Good Fracture Toughness," Welding Journal 66(7), July 1987, pp. 49-59
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11 Annex II: Martuf on MPD Network

As noted in the body of this document, a machine-readable and searchable versioui of the Marine
Structural Toughness Data Bank, known as MARTUF, has been developed and is accessible via
the National Materials Property Data Network (MPD Network) on STN In-ernational. For more
information, contact:

J. G. Kaufman, President
National Materials Property Data Network, Inc.
2540 Olentangy River Road
Columbus, Ohio 43202
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12 Annex III: Data Collection Formats

The following pages contain formats used during tke collection of data for the Marine Toughness
Data Bank.

20



FORMATS.TXT For File Use only
Entered into ___.WK1

lines to____
Date 19

Information included: Wla, Ten, FT, CV, NOT, ONT. OT, MRL
WORKSHEETS FOR U. S. COAST GUARD DATABASE (based on marindbs: 12/30/87)
FRACTURE PROPERTIES OF STEELS FOR MARINE APPLICATIONS
BACKGROUND
0-1 M'aterial Code___

*0..la Commion material name _________

0-lb UNS desig. ____________ n.r. -n. a. -n.y.
0-ic ASTM specification na ______ _n.r. __n.a. __n.y.
0-id AISI desig. ___________ _n.r. __n.a. -n.y.
0-ic Military spec. _ _______ _ n.r. _n.a. __n.y.
0-if Other designation ________ __n.r. __n.a. __n.y.
O-2a Base Metal ___NM-Wrought metal __CM-Cast metal ___J-elded joint only
*O-2b Basic Form -P-Plate __A-Angle _C-Channel __W-Web of shape

-T-Pipe ___B-Bar __S-Shape -- F-Flange of shape
__n.r. __n.a. __n.y.

*0-.3 Thickness _____e _ ___in. -_See_ ____
__n.r. ___n.a. __n.y.

0-4 Composition type __S-refer To-specification
__N-nominal (not measured)
__A-actual;

0-4aa Composition Position _T-Top,__B-Bottom,__L-Ladle, __-Weld
__n.r. __n.a. __n.y.

0-4a-o Actual Composition __See __________

O-4p Composition Comments____________________________
0-5 Total Processing

(Choose lette-rs to in-dica-te steps and order of treatment)
__A-austenitized __N-normalized

__B-brine quenched from A __P-triermo-mechanical process
__C-cold working __R-continuous rolled
__ -double normalized - Q-qu,- -
__F-hot rolled __S -tress reieved
__G-hot forged __T-tempered

- K-aged __ -welded
-r.:. __n.a. __n.y.

*0-6 Producer's Heat Lot N.i~ber______________

__n. r. __n. a. y. See_ ________
0-7 Producer (name of producing con~p0-v) __r _n.a. __n.y.

0-7a Year of production __ -n.r. __n.a. __n.y.
0-8 Additional information ? ______ _____________

0-9 Source of data/laboratory ____________________

-n.. __n.a. __n.y.
*0-10 Source of data/reference ____________________

__n.r. __n.a. __n.y.
0-li Melting practice n.r. n.a. _n.y.
0-12 Ingot position __o _idebottom cont. cs. _n.r. _n.a. _n.y.
0-13 Killing ________ _n.r. _na. _n.y.
0-14 Process temp. _degC _degF _degK

__n.r. _n.a. _n.y. _See_ ________
0-15 Process time __hr _n.r. _n.a. _n.y. _See_________
0-16 Rolling conditions ___% reduction, total __n.r. _n.a. _n.y.

*0-17 Final processing steps (use one or two letters)_________
__A-austenitized N-normalized
__B-brine quenched from A __P-thermo-mechanical process
__C-cold working R-continuous rolled
__ -double normalized -Q-quenched

__F-hot rolled S-stress relieved
__G-hot forged T-tempered
K-aged N-welded

0-18 Final heat treat temp. _degC _degF _degK

__n.r. _n.a. _n.y. _See________0-19 Final heat treat time __hr _n.r. __n.a. _n.y. _See_____
O-2n Cold work strain _____ _n.r. _n.a. __n.y. _See_______
0-21 S/R or Aging temp. _degC _degF _degK _See_ _______

_n.r. _n.a. __n.y.
0-22 S/R or Aging time __hr __n.r. __n.a. _n.y. _See___________
0-23 Location ____________________
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W-0 Material Key_______
U-1 Weld Code -_ -_ -_--
W-2 Welding Process

-_SAW __NGGMA __GMA __ESW
__SMA __NGSAU __GTA __E8W
__FCA __TSAW __PAW __n.r. _n.y.

W-3 Bas MtalThcknss___!w _in _n.r. ___n.a. _n.y.
W-4 Welding Position _ _________n.r. __n.a. _n.y.
W-5 Preheat temp. _degC _degF ..... egK n~r. __n.a. __n.y.
W-6 Gap ___ __in _n.r. __n.a. __n.y.
W-7 Interpass Temp. ___degC _degF .....degK _n.r. _n.a. _n.y.
U-B Number of passes _ __ _n.r. _n.a. __n.y.
W-9 Welding filler, Spec. and Grade _____________

-n.r. _n.a. __n.y.
U-10 Welding Filler Trade Name _________ ______________

U-li Carbon content _____ n.r. __n.a. -n.y.
W-12 Filler size ___m ___in __n.r. __n.a. -n.y.
W-13 Shielding Gas _A __He __M-mixed __n.r. __n.a. __n.y.
W-14 Voltage ________volts __n.r.- __n.a. _n.y.
W-15 Amperage amps __n.r. _n.a. __n.y.
W-16 Polarity _______________

U-17 Travel Speed _ in/mmn ni~min n.r. __n.a. -n.y.
W-18 Heat Input/pass __KJoules/nn KJoules/in __n.r. __n.a. __n.y.
W-19 Joint Prep. _V __U __K __S.B. __0 .V. ___.U. __N.G.

__n.r. _n.a. __n.y.
W-20 Number of sides welded -1 2 __n.r. __n.a. __n.y.
W-21 Welded Specimen Codes

Location relative to weld: (See below)
__09-Weld Metal
__ 0-Fusion Line
__03-inn HAZ
__04-3nii HAZ
__05-5nn HAZ
__06-7mm HAZ
__07-9mm HAZ
__08-11mm HAZ
__10-Transverse Section Test (All Zones)
__11-50%WM-50%HAZ

W-22 Location relative to surface: (See below)
F-Final surface
R-Back surface (root)
M-Mid thickness (not root)

__C-Mid thickness (root)
__B-Back surface (not root)
__N-Full cross section
__n.r. __n.a. __n.y.

W-23 Postweld heat treat temp (See below) _degC _degF _degK
__n~r. _n.a _n.y.

W-24 Post-weld heat treatment time __hr (See below)
__n.r. _n.a. _n.y.

W-25 Flux type ________________

W-26 Flux Trade Name ___________________

U-2? Is actual weld deposit reported in 0-4? --_Yes __No _n.y.
U-0 Material Key Code (See total number below)
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W-0
-----MATERIAL KEY CODE ---------

W-21 W-22 W-23 W-24
Loc/Weld Location PUNT Temp PUNT Time

-- -- _______ ____eg ____hr.

-- -- _______ __-deg_. ___hr.

- - - - __-deg_ ___hr.

- - _______deg_. hr.

-- - ________ ____deg_ -___hr.

-- - _______deg_ ____hr.

- -_______ ___deg_~ ____hr.

- ________ ___deg_ ___r

-- - ________ ____deg_ ___hr.

-- - ________ ____deg_ ___hr.

-- -- _______ __-deg_ -__ hr.

-- - ________ ____deg_ ___hr.

-- - ________ ____deg_ ___hr.

_________ ____deg_ ____hr.

-~~ ~ _____ _ deg_ ___hr.

____deg_ ____hr.

1-0 Material Key __________

1-1 Type of test-tension
1-2 Test sample position __n.r. __n.a. __n.y. _See_________

Surface, 0/4T _Quarter-thickness, 1/4T
3/ thickness ___Mid thickness.1/2T

__Opposite surface, 1T ___Third quarter thickness, 3/4T
*1-3 Or~ientation of specimen _n.r. n.a. n.y. _See_______

L (longitudinal) T (long transversel__S (short tr-ansverse)
1-4 Type of specimen __n.r. _n.a. __n.y. _See________

Cylindrical __Rectangular Full-ection-
1-5 SpeE-hien diameter or thickness ____- _in __See________

n~r. M_.a. _n.y.
1-6 Gage length - mm ___in __See_______________

-n.r. _n.a. _n.y.
1-7 Rate of application of stress _MPa/sec __Ksi/sec __in/in/sec

__n~r. __n.a. __n.y. _See__________
*1-8 Test temp. __degC _degF -.degK _See___________

n.r. __nA. _n.y.
*1-9 Tens ilIe strength __MJPa __Ksi __See_____________

n.t. n.a. _n.y.
1-10 Offset iVfor TYI-measurement ___% __See___________

-n.r. _n.e. __n.y.*1-11 Tensile yield strength __M- We__Ksi __See__________
n.r. _na. __nTy.

1-12 Tensile yield point ___MPa ___Ksi __See___________
n.r. _na. __n.y.

1-13 Uniform elongation -% _See_____________
n.r. _n.a. _ny

1-14 Total elongation %_See
n.r. _n.e. _ny

1-15 Reduction of area - %__See______________
-n. r. _ne. __n~y.

1-16 Modulus of elasticity MPa'10**6 __Ksi, etc -See
ni.r. n.a. _n.y.

1-17 StandarT- __STM______ or _other standard_______
_nr na _r.y.

1-18 Year of issue o7 test standard 19 -_See
-n.r. __n.a. __n.y.
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2-0 Material Key ___________
*2-1 Type of test (fracture toughness)
2-2 Position of specimen _n.r. __n.a. -n.y. _See_________

Full-thickness
__Surface, 0/4T _Quarter-thickness, 1/4T

318 thickness __Mid thickes1T
__Opposite surface, IT ___hr urter tickness, 3/4T

*2-3 Orientation o f specimen -__See________________
__ L-T __ L-S __L-C __L-R __T-L

__ T-S -_ S-L __S-T __C-I. _ C-R

-R-C __n.r. __n.a. __n.y.

*2-4 Type of specilmen _n.r. _n.a. _n.y. _See__________
__Compac t Side-grooved compact __Bend
-Deep notch bend -DCB NWOL

*2-5 Thickness of specime-n __n ___in __See____________
_n.r. __n.a. -n.y.

2-6 Initial crack length, average nMn -_in __See
__n.r. _n.a. __n.y.

2-6a a/N ___ _See____________ __n.r. _n.a. _n.y.
2-7 Type of loading -Slow __Intermediate -High Rate

-n.r. _n.a. _n.y. _See___________
2-8 (Kdot) Rate of loading _______See____________

__n.r. _n.a. __n-y.-
*2-9 Test temperature _degC __degF degK __RT (20C)

-_See________ -n.r. _n.a. __n.y.
*2-10 KQ ___ __n.r. _n.a. __n.y. _See____________
2-11 KIc ______n.r. _n.a. _n.y. _See____________

*2-12 Valid measure of KIc?- 7-yes _no _See________
-n. r. _n.a. n_.y.

*2-13 If invalid, reason _See _______________

__(T)thickness -(CL)crack length ___(FP)fatigue precrack

__n.r. _n.a. _n.y.
2-14 JlC -_units______ -_See_______________

n.r. _n.a. __n.y.
2-15 Reported stress intensity factor from JIc __units MPa'm**O.5

-n.r. __n.a. _n.y. _See________________
2-16 Method of JIC Calculation __n.r. __n.a. _n.y. _See______

-per Stand, __modified Stand. __other: __________

2-17 Initiation crack opening displ'acement __mm -_in __See_____
__n.r. _n.a. _n.y.

2-18 Critical CTOD __nu __in __See______________
-n.r. -n.a. __n.y.

2-18a Is Critical CTD ___c-cleavage _u-cleavage preceded by tearing rn-fibrous
2-19 Initiation J value __units_______ -See___________

__n.r. __n.a. -n.y.
2-20 Maximum J value __units_______ -_See__________

-n.r. __n.a. _n.y.
2-20a No. of J specimens _ -See ______________n.r. __n.a. _n.y.
2-21 Tearing modulus __units_______ -_See___________

-n.r. -n.a. _n.y.
2-22 Standard __ASTM - or -other standard: _________

-n.r. __n.a. _n.y.
2-23 Year. of issue of test standard 19 -_See

-n.r. _n.a. _n.y.
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3-0 Material Key ___________

*3-1 Type of test: __CVN-Charpy V notched bar impact
PCV-Procracked Charpy V notched ":., impact

3-2 Position of specimen _n.r. _n.a. _n.y. _See_________
__Surface, 0/4T Quarter-thickniess, 1/4T

3/8 thickness,3/8T ___Mid thickness,1/2T
___Opposite surface,1T __Third quarter thickness, 3/4T

*3-3 Type of specimen __See__________
Full: full-width Cha rpy V 1/2W: One-half width Charpy V
2W: Twice-width Charpy V 1/4W : One-quarter width Charpy V

*3-4 Orientation of specimen __See________________
__L-T __T-L __ -C ___ L-R L-S
__T-S __S-L __S-T __C-L C-R

R-C __n.r. __n.a. __n.y.

*3-5 Test tempera-ture _degC __degF __degK _RT(20C)
-n.r. _n.a. _n.y. _See_______________

3-6 Total energy to fracture ___J- Ft-Lb _See_________
3-7 Lateral expansion - "W mi Is -See__________

__n.r. _n.a. _n.y.
3-8 Shear fracture ___ Brittle fracture ____ __See_______

7ntr. __n.a. __n.y.
3-9 Did specimen fracture completely _yes _no __assumed

-n.r. _n.e. __n.y. __See_______
3-10 Did specimen exhibit splitting _yes __no __See_ _____

n.r. n.a. _n.y.
3-11 Standari- __STM______ or __other' standard_______

_n.r. _n.__n.y.
3-12 Year of issue of test standard 19 -_See

-n.r. _n.a. _n.y.

4-0 Material Key ___ _______

4-1 Type of test: 14RL Crack arrest
4-2 Position of specimen _n.r. _n.a. _n.y. _See_________

-Surface, 0/4T ___Quarter-thickness, 1/4T
3/82L thickness __Mid thickness, 1/2T
Opposite surface, 1T ___Third quarter thickness, 3/4T

4-3 Type of specimen ____ oc
-n.r. _n.e. _n.y. __See__________

4-4 Thickness of specimen ___ __in _See____________

"n.r. n.a. n.y. -
4-5 Orientation of ;-ecimen See_ ______________

__L-T L-S __=_ I-R T-L
__T-S __S-L -S-T __C-L -C-R

__R-C __n.r. __na. __n.y.

4-6 Test temperature ___degC __degF __degK _RT(20C)
n.r. na. _n.y. _See____ __________

4-7 Rate of'ToadlnT Slow __Intermediate -High _,See
-n.r. _n.e. _n.y.

4-8 KQ -n.r. n.e. n.y. See_____________
4-9 Valid measure Uf KIC -- yts __ no __See___________

n.r. n.&. _n.y.
4-10 Reason lT-o Inviaidity _thickness __See____________

_n.r. _n.a. _n.y.
4-11 Crack arrest stress intensity -See____________

n.r. na. _n.y.
4-12 StandarT- __T________ or __other standard_______

n.r. n.e. _n.y.
4-13 Year of issue J test standard 19 -Seet_________

-n.r. _n.e. -n.y.
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A Marine Structural Toughness Data Bank

13 Data Presentations for Marine Materials

Data presentations of all marine materials begin on page 1000. A brief table of contents is:

ABS-B.......................................................................... 1000
ABS-EH32...................................................................... 2000
ABS-EH36...................................................................... 2100
A36 ............................................................................ 3100
CG A537M................................................... 7100
A537 CLi ......................... o............................................. 7300
A572 Gr5O............................................ .......................... 7600
A588.................................. 0......................................... 8000
A710...o..................................................................... o... 9400
BS4360 Gr5OD ................................... o.............................. 13800
HY80.... ................... *.**.-..*.*'.**.*..-.. *.**.........''*..-....*......*..........*.16500 ** 650
HY100................................... 0...................................... 19500

On each report, background information and material properties are grouped into categories: De-
scription, Composition, Fabrication History, Weld, and Property Measurements. Constant infor-
mation is not repeated, but a note refers the reader to a previous page. Material property plots
show both SI and traditional engineering units. A complete index appears at the end on page I
(roman numerial). All nonnumeric values are indexed twice: as "value variable" and as "variable,
value.
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Material BS4360 Gr50D Page 13800.1

Description
Material Code ................. 010.001.010S Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr50D
Type ....................... W rought M etal Form ............................. Plate
Thickness ... .................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID ................................
Reference .................... SHI-01
Composition
C ................................. 0.12 % M n ............................... 1.38 %
P ......... .... . .. .............. 0.011 % S ........... ................. 0.001 %
Si ......... ...................... 0.38 % C r ................................ 0.02 %
N i ................................ 0.15 % M o ............................... 0.01 %
V ................................ 0.006 % C u ................................ 0.18 %
C b ......... ..... ............ .. 0.024 % Ti ............................... 0.015 %
B .. ......... <0.0001% Al ............................... 0.029%
N .. 0.0057 % Other Components ........................ *
Fabrication History
Heat Treatment .......................... * Producer ........................ Sumitomo
Year Produced ........................... * Addl Info ........................... . None
Source ............... .......... Sumitomo M elting Practice ......................... *
Ingot Position .......................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *

Roiling Conditions ...................... * Final Processing .................... N,A
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ................ 600 degC
Aging Time ........................... 1 hr Location ..................... ........... *
Property Measurements
Test Type .......................... Tensile Position ................................ *
Specimen Type ........................ Flat Specimen Thickness .................. 10 mm
Gage Length . ............. ........ 200 mm Loading Rate ............................ *
Tensile Strength Offset .................... * Tensile Yield Strength ..................... *
Elongation .............................. * Reduction in Area ........................ *
Tensile Modulus ......................... * Standard M ethod ......................... *
Standard Year ............. ... . ....... *

Orient Test Temp UTS TYP Uniform El
degC N/mm2 kgf/mm2 %

L 20 501 371 35.3
L 20 503 370 34.0
T 20 498 368 33.6
T 20 503 374 33.7

- ot reprted



Material BS4360 Gr5QD Page 13800.2

Description
Material Code ................ 010.001.010A Material Name ......... BS4360 Gr50D
UNS................................ * Other Designation ....... BS4360 GrOOD
Type - - - - - - - - - - -- W rought Metal Form . . . . . . . . . . . . ... Plate
Thickness........................ 25 mmn Composition Type .. ...... Yes
Composition Position .................. 1/4T Lot ID ....................
Reference........................ SHI-01

[ Composition See Page 13800.1
Fabrication History
Heat Treatment................. ........... Producer...................... Sumitomo
Year Produced................. ........... Addi Info .............. None
Source........................ Sumitomo Melting Practice ............ *

Ingot Position............................. Killing Process . ........... *

Process Temperature ........... Process Time................ ........ *
Rolling Conditions............* Final Processing....................... N
Final Temperature.......................... Final Time .......................... *
Cold Work Strain.......................... Aging Temperature............*

1Aging Time..... .................. Location ... 0
Property Measurements
Test Type . . .......... ... . .. Tensile Position .. . . . . . . .. . . . . . . .
Specimen Type...................... Fat Specimen Thickness .......... O mm
Gage Length ............... 200 mm Loading Rate ..... .........
Tensile Strength Offset .......... Tensile Yield Strength .................. *
Elongation................................ Reduction in Area.....................*
Tensile Modulus........................... Standard Method....................... *
Standard Year ........................... _

Orient To.st Temp UTS TYP Uniform El
_______ cegC N/mm2 kgf/mm2 %____

L ............ 514 78 33.4
L 20 514 381 35.1
T 20 508 383 31.7
T 20 1 511 1 382 1 31.9 1

-not rqorted



Material BS4360 Gr50D Page 13800.3

Description
Material Code ................. 010.001.010S Material Name .............. .BS4360Gr5OD
UNS ..................... ............. * Other Designation ............ BS4360 Gr50D
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID ............................
Reference ................ SHI-01
Composition See Page 13800.1
Fabrication History
Heat Treatment . .............. ....... * Producer ........................ Sumitomo
Year Produced .......................... * Addl Info ........................... None
Source ......................... Sumitomo M elting Practice ........................ *

Ingot Position ........................... * Killing Process ........................
Process Temperature ...................... * Process Time .........................
Rolling Conditions . ...................... * Final Processing ....................... N,A
Final Temperature ........................ * Final Time ............................. *
Cold Work Strain ........................ * Aging Temperature ................ 600 degC
Aging Time ....... . ......... 1 hr Location ........ ...... *
Property Measurements
Test Type .................. Charpy V Impact Specimen Type ..........................
Lateral Expansion ........................ * Shear Fracture ...........................
Did Specimen Fracture? .................... * Did Specimen Split? ....................
Standard M ethod ......................... * Standard Year ...........................

Position Orien Test Temp CVN Energy
degC Joules

1/2T L-T 0 -60 189
1/4T L-T 0 -60 216
1/2T L-T o -40 225
1/4T L-T 0 -40 272
1/2T L-T o -20 242
1/4T L-T 0 -20 294
1/2T T-L A -60 144
1/4T T-L -60 215
1/2T T-L a40 200
1/4T T-L -40 251
1/2T T-L --20 234
1/4T T-L a -20 274

not reprw



Material BS4360 Gr5OD Page 13800.4

Description
Material Code .......... ...... 010.001.010S Material Name ...... BS4360 Gr5OD
UNS .................. * Other Designation ....... BS54360 Gr50D
Type . ............... Wrought Metal Form................... .... Plate
Thickness ............... 25 mm Composition Type ........... Yes
Composition Position.... ............... 1/4T Lot ID......... .....................
IReference..... ... . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I 300.0

300.0 225.0
0

0 A

0

20. 150.0

0

100.0 75.0

0.0 4 .0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not r~epod



Material BS4360 Gr50D Page 13800.5

Description
Material Code ................. 010.001.010A Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr5OD
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID .................................
Reference ........................ SHI-01
Composition See Page 13800.1
Fabrication History
Heat Treatment .......................... * Producer ....................... Sumitomo
Year Produced ........................... * Addl Info .......................... None
Source .......................... Sumitomo M elting Practice ......................... *
Ingot Position ... .......................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... N
Final Temperature ........................ * Final Time .............................. *
Cold W ork Strain ........................ * Aging Temperature ...................... *
Aging Tim e ....................... ...... * Location ................. ............... *
Property Measurements
Test Type .................. Charpy V Impact Specimen Type .......................... *
Lateral Expansion .............. ..... .... * Shear Fracture ........................... *
Did Specimen Fracture? ... ........... * Did Specimen Split? ...................... *
Standard M ethod .............. * Standard Year ........................... *

,ion Orien Test Temp CVN EnergyF degC Joules
1/2T L-T 0 -60 128
1/4T L-T 0 -60 223
1/2T L-T o -40 266
1/4T L-T 0 -40 244
1/2T L-T 0 -20 277
1/4T L-T 0 -20 251
I/2T T-L A -60 115
1/4T T-L -60 211
1/2T T-L A -40 220
1/4T T-L A -40 245
1/2T T-L A -20 273
1/4T T-L A -20 272

n not reported



Material BS4360 Gr5QD Page 13800.6

Description
Material Code.................O10.001.010A Material Name ........ BS4360 Gr5OD
UNS .......... ....... * Other Designation ....... BS4360 Gr5OD
Type ............... Wrought Metal Form ................ Plate
Thickness .......-..... 25 mm Composition Type ............ Yes
Composition Position......... .......... 1/4T Lot ID .................
Reference .......... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II II 300.0

300.0 225.0

0
0

0

S 200.0 A150.0

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Tesc Temperature degC

-not reporte



Main Stutua Toghes Dat Bank

Material BS4360 Gr5OD Page 13800.7

Description
Mateiiai Code.................010.001.010A Material Name ........ BS4360 Gr5ODI
UNS ..... .... ....... .. . Other Designation ... .... B S4360 Gr5OD
Type ............ Wrought Metal Form.............................. Plate
Thickness...... .................. 25 mm Composition Type ............. Yes

Composition Position . . . .. 1/4T Lot ID . . . .. . . . . . . .. . .. .
Reference................SHI-01

IComposiion Sep, Page 13800.1
IFabrication History See Page 13800.5
Property- Measurements
Test Type....... Nil Ductilty Transition Position ................ ............ OAT

Specimen Type ............ P-1 Filler Alloy...........................*
Passes................................ * Orientation . . . ......................... *

Standard Method _________.......E 208 Standard Year ....
Test Temp Break? NDT17

degC__ _ _

-65 Yes No
-65 Yes No
-65 Yes No
-60 No Yes
-60 Yes Yes
-60 Yes Yes
-55 No No
-55 No No
-55 1 No I No

-not reportd



Material BS4360 Gr50D Page 13800.8

Description
Material Code ............... 010.001.09AFA Material Name ............... BS4360 Gr5OD
UNS .................... .............. * Other Designation ............ BS4360 Gr5OD
Type .......... .............. Welded Joint Form .......... ........ Plate
Thickness ........... 25 mm Composition Type Yes
Com position Position ... ......... .5 /4T Lot ID .. .............. ...... *

Reference 
...... SHI-01

I Composition See Page 13800.1
IFabrication History See Page 13800.5
Weld
Weld Code .................. 010.001.09AFA Weld Type .......................... SMA

Base Metal Thickness ............... 25 mm Welding Position ............... Downhand
Preheat Temperature .............. 100 degC Metal Gap .......................... 3 mm

Interpass Temperature .............. 250 degC Passes ................................. *

Filler Specification ...................... * Filler Name ......................... L-50N
Filler Carbon Content ................ * Filler Metal Size .................. 3.2 mm
Shielding Gas ............... ........... * Voltage ................. ... 24 volts

Amperage .................... 100-140 amps Polarity ................................ *

Travel Speed ................ 15-20 cm/min Heat Input/Pass .................. 12.5 KJ/cm
Joint Preparation .............. 1/2 V-Groove Number of Sides 2
Location wrt Weld ......... 1mm in HAZ Location wrt Surface ...... ..... Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time . *

Flux Name.............................. *
Weld Composition Reported? ............ No
Property Measurements
Test Typt .................. Charpy V Impact Position ............................. 1/2T
Specimev Type ....................... Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ........ Assumed
Did Specimen Split? ............... ....... * Standard Method .

Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 120
T-L 0 -40 127
T-L 0 -40 169
T-L 0 -20 162
T-L 0 -20 166
T-L 0 -20 171

*not reported



Material BS4360 Gr50D Page 13800.9

Description

Material Code ............... 010.001.09AFA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 GrSOD
Type ------........ W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position ................... 1/4T Lot ID ............ .................... *

Reference . ..... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb400.0l I F- I ' I I 300.0

300.0 225.0

200.0 150.0

8
100.0 75.0

0.0 0.0
II ,I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- ot reptd



Marine. . *tua10s Data Ban

Material BS4360 Gr5OD Page 13800.10

Description
Material Code ........ 0l001.02A.FA Material Name..............BS4360 Gr5OD
UNS .. ................ Other Designation ............ BS4360 Gr5OD
Type ................. Welded Joint Form ................. Plate
Thickness....................... 25 mm Composition Type ........... Yes
Composition Position . . ............... l/4T Lot' D ............. ...............
Reference......................... SHI-01

[ Composition See Page 13800.1
[ Fabrication History See Page 13800.5
Weld
Weld Code ............ 0l0.00l.O2AFA Weld Type .................... SMA
Base Metal Thickness ......... 25 mm Welding Position................ Downhand
Preheat Temperature ........ 100 degC Metal Gap ................... .. 3 mm
Interpass Temperature............. 250 degC Passes............................. *
Filler Specification ................... * Filler Name....................... L-50N
Filler Carbon Content....................... Filler Metal Size..... ............. 3.2 mm
Shielding Gas......................... * Voltage ........................ 24 volts
Amperage ................... 100- 140 amps Polarity ........ ........ .......... *
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass ......... 12.5 KJ/cm
Joint Preparation.............. 1/2 V-Groove Number of Sides ..................... 2
Location wrt Weld............... Fusion line Location wrt Surface .. ... Final surface
Post-Weld Heat Temp........... Post-Weld Heat Time ..................
Flux Type . . . . . . . . . . . . . . . Flux Name . ... . . . . . . . . . . . .
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position .......................... 1/2T
Specimen Type ................... .. Full Lateral Expansion ............ *

Shear Fracture............................ Did Specimen Fracture?9 . . . . . . . . . . . . Assumed
Did Specimen Split9 . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................
Standard Year ........ _......_*

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 180
T-L 0 -40 80
T-L 0 -40 93
T-L 0 -20 194
T-L 0 -20 290
T-L 0 1 -20 1 290

-not reported



Main Stutr. Toghes Daa Bank

Material BS4360 Gr5OD Page 13800.11

Description
Material Code.............. 010.001.O2AFA Material Name........ BS4360 Gr5OD
UNS............................ * Other Designation ........ BS4360 Gr5OD
Type....................... Welded Joint Form .. ................. Plate
Thickness ....................... 25 mm Composition Type ............. Yes
Composition Position . ................ 1/4T Lot ID ......................
Reference...... ........ ...- SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0 I I

300.0 225.0
0

>0

200.0 150.0
0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 13800.12

Description
M aterial Code.............. 010.00l.03AFA Material Name ......... BS4360 Gr5OD
UNS ................................... Other Designation ....... BS54360 Gr5OD
Type....................... Welded Joint Form ............... Plate
Thickness................. ....... 25 mmn Composition Type.................... Yes
Composition Position .................. /4T Lot ID ..................
Reference..................SHI-01
Comlposition S9ee -Pane 13800.13
Fabrication History See Page 13800.5
Weld
Weld Code ......... 010.001.O3AFA Weld Type........................ SMA
Base Metal Thickness............... 25 mmn Welding Position......... Downhand
Preheat Temperature.............. 100 degC Metal Gap ........................ 3 mm
Interpass Temperature............. 250 degC Passes ....................... *
Filler Specification .. *.. . ... .. .. *Filler Name ... ... ... ... L-50N
Filler Carbon Content....................... Filler Metal Size.......... 3.2 mm
Shielding Gas............................. Voltage ........................ 24 volts
Amperage ................... 100- 140 amps Polarity ............................. *
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass ................. 12.5 KJ/cm
Joint Preparation.............. 1/2 V-Groove Number of Sides .............. 2
Location wrt Weld.............1Imm in HAZ Location wrt Surface ...... Final surface
Post-Weld Heat Temp....................... Post-Weld Heat Time....... ........... *
Flux Type................................ Flux Name ...............
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position .................... ...... l12T
Specimen Type...................... Full Lateral Expansion ................
Shear Fracture............................ Did Specimen Fracture?9 ...... Assumed
Did Specimen Split'?......................... Standard Method ................
Standard Year ........ ____......__*

Orien -Test Temp CVN Energy
degC Joules

T-L 0 -40 238
T-L 0 -40 240
T-L 0 -40 291
T-L 0 -20 279
T-L 0 -20 289
T-L 0 -20 1 292 1

n pot reporte



Material BS4360 Gr5OD Page 13800.13

Description
Material Code..............--O100O1.O3AFA Material Name ........ BS4360 GrOOD
UNS ......................... Other Designation -..... BS4360 GO5OD
Type....................... Welded Joint Form ................ plate
Thickness....................... 25 mm Composition Type.................... yes
Composition Position........... ...... 1/4T Lot ID
Reference ...... . .. .. ... SH11-O1

-30W.0 -180.0 -60.0 60.0 180.0 300.0 degF

400.0ft-lb I I I I300.0

300.0 225.0
o0

0

200.0150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 13800.14

Description
Material Code ............... 010.001.04AFA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ........................ . W elded Joint Form ............................... Plate
Thickness ......................... 25 mm Composition Type ...................... Yes
Composition Position ................. I/4T Lot ID .................................
Reference ......................... SHI-01

[Composition See Page 13800.1
[Fabrication History See Page 13800.5
Weld
Weld Code .................. 010.001.04AFA Weld Type .......................... SMA
Base Metal Thickness ................ 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ............. 250 degC Passes ............. ........ .......... *
Filler Specification ....................... * Filler Name ........................ L-50N
Filler Carbon Content ..................... * Filler Metal Size .................... 3.2 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage .................... 100-140 amps Polarity ................................ *
Travel Speed .................. 15-20 cm/min Heat Input/Pass .................. 12.5 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ......................... 2
Location wt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ................ .... * Post-Weld Heat Time .................... *
Flux Type . ............................. * Flux Nam e .............................. *

I Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? . ..................... * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 148
T-L 0 -40 239
T-L o -40 292
T-L 0 -20 259
T-L 0 -20 289
T-L 0 -20 292

n -notr ep rtl



Material BS4360 Gr5OD Page 13800.15

Description
Material COde............ 010001.04AFA Material Name ...... . BS436OGr501DUNS ......... * Other Designation ... BS4360 Cr500)
TYPe . . . . . . . . . Welded Joint Form .. . . . .. . . . Plate
Thickness ... .....-.... 25 mm Composition Type .. .. . .... Yes
Composition Position ......... 1/41 Lot ID *
Reference SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
400.0ft-lb
400.0I I I I 300.0

300.0 225.0
0@

0

S 200.0 150.0

0

100.0 75.0

0.0 L0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Material BS4360 Gr50D Page 13800.16

Description
Material Code .............. 010.001.05AFA Material Name ............... BS4360 Gr5OD

NS ........ ............ ......... * Other Designation ............ BS4360 Gr5OD
Type ...................... Welded Joint Form ............................... Plate
Thickness ....... ........... ..... 25 mm Composition Type ...................... Yes
Composition Position ................. 1/4T Lot ID ......................
Reference ........... ......... SHI-01

[ Composition See Page 13800.1
[Fabrication History See Page 13800.5
Weld
Weld Code .................. 010.001.05AFA Weld Type .......................... SMA
Base Metal Thickness ................ 25 mm Welding Position ................ Downhand
Preheat Temperature ............... 100 degC Metal Gap .................. .. 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ........................ L-50N
Filler Carbon Content .......... ....... * Filler Metal Size .................... 3.2 mm
Shielding Gas .......................... * Voltage ........................... 24 volts
Amperage ................... 100-140 amps Polarity ....... .. *

Travel Speed .................. 15-20 cmmnin Heat Input/Pass .................. 12.5 KJ/cm
Joint Preparation ............ . 1/2 V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ........................ *
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 229
T-L 0 -40 258
T-L 0 -40 272
T-L 0 -20 272
T-L 0 -20 292
T-L 0 -20 292

• -to t-



Main Srcual Togns Dat B-ank

Material BS4360 Gr5OD Page 13800.17

Description
Material Code ......... O1.O0l.O5AFA Material Name ........ BS4360 Gr5OD
UNS ....................... Other Designation............. BS4360 Gr5OD
Type ................... Welded Joint Form................ Plate
Thickness ............... 25 mm Composition Type..................... Yes
Composition Position................... 1/4T Lot ID......... .....................
Reference........................ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 III 300.0

300.0 225.0
0

0 0
0

00

200.0 0150.0

100.0 75.0

0.0 .I IIII] 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Material BS4360 Gr50D Page 13800.18

Description
Material Code .............. 010.001.11AFA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ..................... Welded Joint Form ............................. Plate
Thickness .......... ............. 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID ............................
Reference ...................... SHI-01

[ Composition See Page 13800.1
[Fabrication History See Page 13800.5
Weld
Weld Code .................. 010.001.11AFA Weld Type .......................... SMA
Base Metal Thickness ................ 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpoass Temperature .............. 250 degC Passes ................................. *
Filler Specification .... ............... * Filler Name ........................ L-50N
Filler Carbon Content ..................... * Filler Metal Size .................... 3.2 mm
Shielding Gas .......................... * Voltage ......................... 24 volts
Amperage .................... 100-140 amps Polarity .............. ................. *
Travel Speed .................. 15-20 cn min Heat Input/Pass ................. 12.5 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ......................... 2
Location wrt Weld ....... 50% weld, 50% HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux N am e ...... ............ .......... *
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ....................... . Full Lateral Expansion ........... ............ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 121
T-L 0 -40 145
T-L 0 -40 98
T-L 0 -20 205
T-L 0 -20 207
T-L 0 -20 283

o- l : oqxw



Main Stutr*~ uins Dat Bank

Material BS4360 Gr5OD Page 13800.19

Description
Material Code ........ 010.001.11AFA Material Name ........ BS4360 Gr50D
UNS .... -... .... . ..... * Other Designation .... ... BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . .. . Plate
Thickness ................... ...... 25 mm Composition Type ........... Yes
Composition Position .. . . .. . . .. . 4T Lot ID ... . .. . . . . .. . . . .

IReference ..... . . . . . . . ..... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.030.

300.0 225.0

0

S 200.0 0150.0

100.0 075.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reporte



Main StutrlS uhls S S *.-Ba

Material BS4360 Gr50D Page 13800.20

Description
Material Code ..... 010.001.09ABA Material Name ............... BS4360 Gr50D
UNS ........................ .......... * Other Designation ............ BS4360 Gr50D
Type ............. ........... W elded Joint Form ............................... Plate
Thickness ......................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID ................................. *
Reference ......................... SHI-01

I Composition See Page 13800.1
I Fabrication History See Page 13800.5
Weld
Weld Code ................. 010.001.09ABA Weld Type .......................... SMA
Base Metal Thickness ................ 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpajr s T lmp-' ture ..... ...... 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ....................... .L-50N
Filler Carbon Content ..................... * Filler Metal Size .................... 3.2 mm
Shielding Gas ........................... * Voltage .............. ............ 24 volts
Amperage .................... 100-140 amps Polarity .. ............ *
Travel Speed ................. 15-20 cm/min Heat Input/Pass ................. 12.5 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ....................... 2
Location wrt Weld .. 1.......1... I1mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time .....................
Flux Type .......... ................... * Flux Name ...............
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............. .. ............ 3/4T
Specimen Type .................. .. .. Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard M ethod .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 101
T-L o -40 58
T-L o -40 80
T-L 0 -20 129
T-L 0 -20 151
T-L o -20 179

- r orted



Main Stu *r!Tpgns Dat * I. -

Material BS4360 Gr5OD Page 13800.21

Description
Material Code .... 010.001 .O9ABA Material Name...............-BS4360 Gr5OD
UNS ............... _* Other Designation.............B S4360 Gr5OD
Type ......... ... Welded Joint Form.......... ..--------........... Plate
Thickness ------ 25 mm Composition Type................... Yes
Composition Position ........... 4T Lot ID
Reference .. . . . . .. . . .. . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

200.0150.0
w

0

0

100.0 10 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not reorted



Material BS4360 Gr5OD Page 13800.22

Description
Material Code ........ 01O.001.O2ABA Material Name ...... i j 4 J60 GOOD
UNS .................. * Other Designation............. BS4360 Gr5OD
Type ............ Welded Joint Form.............................. Plate
Thickness .. . . . .. .. . . . . . 25 mm Composition Type ... . . . . . . . . Yes
Composition Position.................. 1/4T Lot ID................
Reference......... ........... SHI-01

[ Composition See Page 13800.1
I(Fabrication History See Page 13800.5
Weld
Weld Code ......... 010.00 1.02ABA Weld Type ..................... . SMA
Base Metal Thickness ......... 25 mm Welding Position .......... Downhand
Preheat Temperature ....... 100 degC Metal Gap .... ......... 3 mmn
Interpass Temperature............... 250 degC Passes .................
Filler Specification.......................... Filler Name...................... -L-50N
Filler Carbon Content ....................... Filler Metal Size .................... 3.2 mmn
Shielding Gas...._......... * Voltage ........ .................. 24 volts
Amperage .................... 100-l140 amps Polarity ............ ...
Travel Speed .................. 15-20 cm/mmn Heat Input/Pass.. ........ 12.5 KJ/cm
Joint Preparation................ 1/2 V-Groove Number of Sides ............ 2
Location wrt Weld ......... Fusion line Location wrt Surface ... Back surface not root
Post-Weld Heat Temp .......... _* Post-Weld Heat Time .. .......
Flux Type .. . . . . . . . . . . . . . . *Flux Name . . . . . . . . . . . . . . .
Weld Composition Reported? ....... No
Property Measurements
Test Type ......... Charpy V Impact Position ... ......................... 3/4T
Specimen Type -- ......... Full Lateral Expansion ..................... _ *
Shear Fracture............................. Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ............

Standard Year ----- -------- _

Orien Test Temp CYN Energy
degC Joules

T-L 0 -40 115
T-LO0 -40 52
T-LO0 -40 71
T-L 0 -20 131
T-L 0 -20 172
T-L 0 -20 1 210

notl reportad



Material BS4360 Gr5OD Page 13800.23

Description
Material Code.... ........... 010.00 1.O2ABA Material Name ........ BS4360 Gr50D
UNS.............................. * Other Designation ...... BS4360 Gr5OD
Type .. . . . . . . . . .... Welded Joint Form .. . . . . . . . . . .- . . . Plate
Thickness .............. 25 mm Composition Type . ............ ........ Yes
Composition Position .. . . . . . . . . 1/4T Lot ID . . . . . . . . . . . . . . . . .
Reference.....................SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 II 300.0

300.0 225.0

0

200. 0 150.0

6 100.0 075.0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not trtei



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 13800.24

Description
Material Code ........ ...... 0l0.001.O9AFS Material Name........ BS4360 Gr5OD
UNS ................ Other Designation ....... BS4360 Gr5OD
Type ...... ........... Welded Joint Form .......... ............ Plae'
Thickness ................ 25 mm Composition Type ............ Yes
Composition Position................... 1/4T Lot ID ...............
IReference...... ............ .. ..... SHI-01_________________________
[ Composition See Pajqe 13800.1
[ Fabrication History See Page 13800.5
Weld
Weld Code......... 010.001.O9AFS Weld Type.. ....................... SMA
Base Metal Thickness ........ 25 mm Welding Position................ Downhand
Preheat Temperature ........ 100 degC Metal Gap...............---......... 3 mm
Interpass Temperature ............. 250 degC Passes .............................. *
Filler Specification ................... * Filler Name........................ L-50N
Filler Carbon Content....................... Filler Metal Size ................... 3.2 mm
Shielding Gas......................... * Voltage........................ 24 volts
Amperage ................... 100-l140amnps Polarity ............................ *
Travel Speed ................. 15-20 cm/mmn Heat Inputi/Pass ......... 12.5 KJ/cm
Joint Preparation.............. 1/2 V-Groove NL I r of Sides .................. 2
Location wrt Weld............11 mm in HAZ Loca .,on wrt Surface ............ Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time ................... 1I hr
Flux Type ................. * Flux Name ........................... *

IWeld Composition Reported? ............. No
Property Measurements
Test Type ................. Charpy V Impact Position .......................... 1/2T
Specimen Type...................... Full Lateral Expansion..................... *
Shear Fracture............................ Did Specimen Fracture?" ...... Assumed
Did Specimen Split?......................... Standard Method ....................
Standard Year . . . . . . . . . . . . .. *

Orien Test Temp CVN Energy
___________ degC Joules
T-L 0 -40 152
T-L 0 -40 159
T.L 0 -40 166
T-L 0 -20 157
T-L 0 -20 204
T-L 0 1 -20 1 216

notfl reportei



Material BS4360 Gr50D Page 13800.25

Description
Material Code ............... 010.001.09AFS Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position ........... 1/4T Lot ID ................................
Reference .......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

0

200.0 o 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rqeorted



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 13800.26

Description
Material Code ........ ...... 010.001 .O2AFS Material Name ............... BS4360 Gr5OD
UNS ........ .................. Other Designation............. BS4360 Gr5OD
Type ............. Welded Joint Form ................ ........... . .Plate
Thickness......................... 25 mm Composition Type..................... Yes
Composition Position .................. 1/4T Lot ID .................
Reference.... ............ SHI-01

[ Composition See Page 13800.1
[ Fabrication History See Page 13800.5
Weld
Weld Code .......... 010.001.O2AFS Weld Type .............. SMA
Base Metal Thickness ......... 25 mm Welding Position . ........ Downhand
Preheat Temperature ....... 100 degC Metal Gap ..................... 3 mm
Interpass Temperature ..... . 250 degC Passes.......................... ... _*
Filler Specification............* Filler Name........................ L-50N
Filler Carbon Content ........... * Filler Metal Size .................... 3.2 mm
Shielding Gas........................ * Voltage .......................... 24 volts
Amperage .................... 100- 140 amps Polarity.................... ......... *
Travel Speed .................. 15-20 cm/mmn Heat Input/Pass .................. 12.5 1(3/cm
Joint Preparation ........ 1/2 V-Groove Number of Sides .............. 2
Location wrt Weld .......... Fusion line Location wrt Surface ...... Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time ................... 1I hr
Flux Type ... . . . . . . . . . . . . Flux Name . . . . . . . . . . . . . . .
IWeld Composition Reported?............. .No
Property Measurements
Test Type ................. Charpy V Impact Position................ _......... 1/2T
Specimen Type............. ........ Full Lateral Expansion ............ *
Shear Fracture............................ Did Specimen Fracture? ........ Assumed
Did Specimen Split?....................... Standard Method . ..............
Standard Year ........ *

Orien Test Temp CVN Energy
__________ degC Joules
T-L 0 -40 115
T-L 0 -40 124
T-L 0 -40 176
T-L 0 -20 14
T-L 0 -20 155

1 T-L 0 1 -20 1 220 1

*-not reporie



Material BS4360 Gr5QD Page 13800.27

Description
Material Code................010.0O1.02AFS Material Name ........ BS4360 G651),
UNS .................. * Other Designation ....... BS4360 Gr5OD
Type................ ........ Welded Joint Form ................ Plate
Thickness......................... 25 mm Composition Type..................... Yes
Composition Position ......... 1/4T Lot ID ..............................
Reference....... ............... .... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

-T- T'ft-lb
400.0 III 300.0

300.0 225.0

20.05.

0

75.

000

-200.0 -130.0 -60.0 10.0 80.0 150.0 0.

Test Temperature degC

-not repmted



Material BS4360 Gr5OD Page 13800.28

DescrIption
material Code ....... 010.001 .O3AFS Material Name ........ BS4360 Gr5OD
UNS ................. Other Designation .. ---- BS4360 Gr50D
Type . . . . . . . . . . . .. W elded Joint Form .. . . . . ... ... .. .. Plate
Thickness ... .... ....... 25 mm Composition Type .... ........ Yes
Composition Position...................1/4T Lot ID ..................
Reference . .................... _.. SHI-01

[ Composition See Page 13800.1
[ Fabrication History See Page 13800.5
Weld
Weld Code ............. 010.001.03AFS Weld Type .............. SMA
Base Metal Thickness ......... 25 mm Welding Position ..... .. Downhand
Preheat Temperature . ...... 100 degC Metal Gap....... ................ 3 mm
Interpass Temperature .. .... 250 degC Passes............................. *
Filler Specification................... * Filler Name...................... --- L-50N
Filler Carbon Content........................ Filler Metal Size .......... 3.2 mm
Shielding Gas.............. * Voltage .............. .......... 24 volts
Amperage.................. 100- 140 amps Polarity ................
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass ......... 12.5 KJ/cm
Joint Preparation.............. 1/2 V-Groove Number of Sides................... . 2
Location wit Weld.............1Imm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ...... 600 degC Post-Weld Heat Time .................. 1I hr
Flux Type .. . . . . . . . . . . . . . * Flux Name .. . . . . . . .. . . . . . .
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ............ Charpy V Impact Position.................... ...... 1/2T
Specimen Type ............. Full Lateral Expansion..................... *

Shear Fracture............................. Did Specimen Fracture' ............ Assumed
Did Specimen Split?. . . . . . . . . . . _ . . . . . . . . . . . . . Standard Method ............
Standard Year . . . . . . . . . . . . .. *

Orien Test Temp CVN Energy
___________ degC Joules
T-L 0 -40 279
T-L 0 -40 291
T-L 0 -40 292
T-L 0 -20 294
T-L 0 -20 294
TL 0 -20 294 1

*.not reported



Marine. Stutua To ghes DaaB n

Material BS4360 Gr5OD Page 13800.29

Description
Material Code.............. 010.001 .O3AFS Material Name ..... BS4360 Gr5OD
UNS .... .... . ....... .. * Other Designation ------ BS4360 Gr50D
Type...................... .Welded Joint Form ....... .... Plate
Thickness ...... ....... 25 mm Composition Type ........... Yes
Composition Position ...... .... 4IT Lot ID..... ----
Reference .. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' II 300.0

300.0 225.0
o
0

200.0 150.0

100.0 75.0

12.d 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reorted



M an Stutua Togns DaaB n

Material BS4360 Gr5OD Page 13800.30

Description _71
Material Code...... .......... 01O.001.04AFS Material Name............... BS4360OGr50D
UNS * ..... ........... Other Designation ............ BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ... .... .... ... 25 mm Composition Type . ... . .. . .. Yes

Composition Position .. . . .. . . .. . 4T Lot ID . . . . . . . . . . . . . . . . .

iii9mposin See Page 13800.17
F~abrication History See Page 13800.5
Weld
Weld Code .......... 010.001.O4AFS Weld Type...................... SMA
Base Metal Thickness ........ _25 mm Welding Position.................Downhand
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Inierpass Temperature............... 250 degC Passes....................... ....... *
Filler Specification...... .............. * Filler Name........................ L-50N
Filler Carbon Content........................ Filler Metal Size............. ....... 3.2 mm
Shielding Gas.-...... ......... ...... * Voltage.......................... 24 volts
Ampurage............. ....... 100- 140 amps Polarity............... ................ *
Travel Speed .................. 15-20 cm/mmn Heat Input/Pass...... ............ 12.5 KJ/cm
Joint Preparation................l1/2 V-Groove Number of Sides.... .................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface...... Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time........... ........ I hr
Flux Type ... . . . . . .. . . . . . . * Flux Name . . . . . . . . . . . . .
Weld Compositicn Reported? ....... No
Property Masurements

Test Type ......... Charpy V Impact Position............................ 1/2T
Specimen Type............. Full Lateral Expansion......................*
Shear Fraicture............................. Did Specimen Fracture?9 . . . .. . . . . . Assumed
Did Specimen Split? ..... . ...... Standard Method . . .... ... .. .
Standard Year .........

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 233
T-Lo 040 249
T-LO0 40 240
T-L 0 -20 279
T-L 0 -20 294

T-L 0 -20 294

-not reported



Material BS4360 Gr5OD Page 13800.31

Description
Material Code.............. 0l0.001.O4AFS Material Name........ BS4360OGr5OD
UNS .................. Other Designation ....... BS4360 Gr5OD
Type........................ Welded Joint Form................ Plate
Thickness ............... 25 mm Composition Type ..... ..... Yes
Composition Position .. . .. . ./... 4T Lot ID . . . . . . . . . . . . . .
Reference . ..... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0
0

0

00

S 200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



M arn Stutua Togns Dat Bank0

Material BS4360 Gr5OD Page 13800.32

Description
Material Code.............. 010.001 .O5AFS Material Name---..... BS4360 GrOOD
UNS ............ ..... * Other Designation........... . BS4360 Gr5OD
Type .. . . . . . . . . W elded Joint Form . . . . .. . . . .. . . . .. Plate
Thickness ............... 25 mm Composition Type................._._. Yes
Composition Position................. 1/4T Lot ID ...........................
Reference .................... SHI-01

[ Composition See Page 13800.1
[ Fabrication History See Page 13800.5
Weld
Weld Code ................. 0l0.001.OSAFS Weld Type....... SMA
Base Metal Thickness......... 25 mm Welding Position............. Downhand
Preheat Temperature ......... 100 degC Metal Gap . ............. 3 mm
Interpass Temperature ....... 250 degC Passes............................. *
Filler Specification .. . . .. . . ... * Filler Name . . .. .. . . .. . .. L-50N
Filler Carbon Content ............ * Filler Metal Size ... ... 3.2 mm
Shielding Gas ... . . . . . . . . . . . * Voltage -. . . . . . . . ... 24 volts
Amperage .. . . . . . . .. 100- 140 amps Polarity .. . . . . . . . . . . . . . ..

Travel Speed ................. 15-20 cm/mmn Heat Input/Pass ......... 12.5 1(3/cm
Joint Preparation.............. 1/2 V-Groove Number of Sides .............. 2
Location wrt Weld............. 5mm in HAZ Location wrt Surface ...... Final surface
Post-Weld Heat Temp ... ..... 600 degC Post-Weld Heat Time .................. 1I hr
Flux Type ... . . . . . .. . . . . . .. * Flux Name . . . . . . . . . . . .
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ...... ... Charpy V Impact Position ................ 12T
Specimen Type...... ................ Full Lateral Expansion ............. *

Shear Fracture............................. Did Specimen Fracture' ............ Assumed
Did Specimen Split?........................ Standard Method .............
Standard Year............. ...... ____ *________

Orien Test Temp CVN Energy
__________ degC Joules
T-L 0 -40 246
T-L 0 -40 253
T-L 0 -40 256
T-L 0 -20 218
T-L 0 -20 219
T-L 0 -20 1 257

not reporta



Material BS4360 Gr50D Page 13800.33

Description
Material Code ............... 010.001.05AFS Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 GrOOD
Type . .............. ......... W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID .................................
Reference . ........... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

00

LV 200.0 150.0

100.0 75.0

0.0 0.0
1 I 1I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Main Stutua To -ss aa

Material BS4360 Gr5QD Page 13800.34

DescriptionI
Material COde -------- 01O.001.O9ANA Material Name ........ BS4360 Gr5OD 1
UNS * ............. Other Designation - --- _ BS4360 Gr5OD
Type . . . . . . . - - - - - W elded Joint Form . . . .. . . . . . . . . . .. Plate
Thickness ............... 25 mm Composition Type ................. . yes
Composition Position ............ ..... 1/4T Lot ID............
Reference...............SHI-01

[ Composition See Page 13800.1
Fabrication History
Heat Treatment........................ * Producer ........ .............. Sumitomo
Year Produced............................. Addi Info .......... .......... .... None
Source .......... Sumitomo Melting Practice......................
Ingot Position........................* Killing Process.......................
Process Temperature .......... .......... * Process Time
Rolling Conditions............ ............. Final Processing.............
Final Temperature................ ......... Final Time ................
Cold Work Strain............... .... * Aging Temperature....................
Aging Time ......... Location..............
Weld
Weld Code ......... 010,001.O9,ANA Weld Type .............. SMA
Base Metal Thickness............... 25 mm Welding Position..............-- Downhand
Preheat Temperature .............. 100 degC Metal Gap .. ............ 3 mmn
Interpass Temperature............. 250 degC Passes.................*
Filler Specification ................... * Filler Name... ................ L-50N
Filler Carbon Content .................... * Filler Metal Size -----..... 3.2 mm
Shielding Gas ......... ................ * Voltage ....... ....... 24 volts
Amperage . . . . . . . . .. 100- 140 amps Polarity . . . . . . . . . . . . . .. _ *
Travel Speed . ...... ......... 15-20 cm/mmn Heat Input/Pass . .... 12.5 KJ/cm
Joint Preparation ....... ....... 1/2 V-Groove Number of Sides ....... 2
Location wrt Weld............1lmm in HAZ Location wrt Surface.... ..... Full cross section
Post-Weld Heat Temp .............. ....... Post-Weld Heat Time.........
Flux Type ......................... Flux Name ..............
IWeld Composition Reported? ....... No
Property Measurements
Test Type --- ..... Fracture Toughness Position . .. .. .. .......

Orientation . . . . . . . . . . . . .._ * Specimen Type . . . . . . . . . . . .
Specimen Thickness .. ...... 25 mm Crack Length ..............
Loading Type .. .. ...... .... * Loading Rate ...... ......... _....... *
KQ ... c............................*..*
Valid K.Ic? ... ........... * Reason for Invalid..........

ic . .. . . . . . . . . . .. . . * K*
Jlcpr . . . .. . . .. . . .. . . . *Initial COD
Curve Shape .. . . . . . . . . . . . . * Initial JI, JI .. . . . . . . . . .

Maximumn J, Jmax ... . ..... ... * Tearing Modulus .. .. ... . ....

Standard Method ---. ------- BS5762 -Standard Year
Test Temp CODIc

degC mm
-30 0.57
-30 0.68
-30 . 1.26

not rporw(continued)



Main Stutua To n ssDta:an

Material BS4360 Gr50D Page 13800.35

(continued) _______________

Test Temp COD IC
degC mm

-10 1- . -42
-10 1.50
-10 1.54

*-not reported



Main Stutua To h s Data

Material BS4360 Gr5OD Page 13800.36

Description
Material Code 0I0.00I.O2ANA Material Name BS4360Gr5OD
UNS * Other Designation BS4360) Gr50D
Type Welded Joint Form Plate
Thickness 25 mm Composition Type Yes
Composition Position 1/4T Lot ID
Reference SHI1-01 __________

~com~oi~n__ See Page 138(X).! _ ____

FbicationHisor See Page 13800).34 -____

Weld-
Weld Code .. 0l0.001.02ANA Weld Type SMA
Base Metal Thickness 25 mm Welding Position Downhand
Preheat Temperature 100 degC Metal Gap .. ... 3 mm
Interpass Temperature 250 degC Passes .. . .II .. .I--
Filler Specification * Filler Name L-50N
Filler Carbon Content . *.. Filler Metal Size . .... 3.2 mm
Shielding Gas .. . . . .. . . . . Voltage . . .. .24 volts
Amperage 100- 140 amps Polarity ... ........ .... . *
Travel Speed 15-20 cm/mmn Heat Input/Pass ..... 12.5 KJ/cmn
Joint Preparation --.. 1/2 V-Groove Number of Sides . .. .. 2
Location wrt Weld .. Fusion line Location wrt Surface -- Full cross section
Post-Weld Heat Temp ....... Post-Weld Heat Time .. ........
Flux Type * Flux Name .. .*. ..
IWeld Composition Reported'? ...... . No
Property Measurements
Test Type Fracture Toughness Position......
Orientation . .. . .. *Specimen Type .*.. . . . . . . . . .
Specimen Thickness . ......... 25 mm, Crack Length . ...
Loading Type ... . . . . . . . . * Loading Rate .. ... .
K Q . . . . . ... * K ic . . . . .. .. . . .

Valid KIc? * Reason for Invalid .- _ ...
Ic * * . . . . . . . . . . . .

JIcpr .. .. . . . . *Initial COD . . . . . . . . . . . .
Curve Shape* Initial JI. . . .. ._I. . .
Maximum 1, ]max * Tearing Modulus .........
Standard Method ~P S5762 -Standard Year_______________

Test Tcmp CODIc
degC mm

-30 0.17
-30 0.29
-30 0.80
-10 0.49
-10 0.85
-10 1.31

not reporied



Main Stutua Togns Dat Bank

Material B."436O Gr5OD Page 13800.37

[Description
IMaterial Code.................010.001.010A Material Name ........ BS4360 Gr5OD
IUNS ... . .... ........ .. Other Designation ... ... . BS4360 Gr5OD
Type .......... Wrought Metal Form ............................ Plate
Thickness ............. 25 mm Composition Type ..................... Yes
Composition Position ........... 4T Lot ID..... .........................
Reference...................SHI-01

I Composition See Page 13800.1
1 Fabrication History See Page 13800.34 ---- 7
Weld
Weld Code .... ... ..... .. 010.001.010A Weld Type .. . ... ........ . *
Base Metal Thickness..... ................ * Welding Position.......................*
Preheat Temperaiicre....... Metal Gap ........................... *
Interpass Temperature.....................* Passes ................. *
Filler Specification .. .............. * Filler Name........................
Filler Carbon Content ..................... * Filler Metal Size....................... *
Shielding Gas .............. ............ * Voltage.............................. *
Amperage ......... .................... * Polarity ............................. *
Travel Speed...........................* Heat Input/Pass ..............
Joint Preparation........................* Number of Sides ............. *
Location wrt Weld ..... .... Location wrt. Surface..................... *

Post-Weld Heat Temp ........... Post-Weld Heat Time...........*
Flux Type . . .. . . .. . . .. . . . Flux Name . ... . . . . . . . . . . . .

IWeld Composition Reported? ...
Property Measurements

Test Type ...... .... Fracture Toughness Position .... .. . ..... ..

Orientation ... ... . . . . .. . . . . .. * Specimen Type . . . . . . . . . . . . . *

Specimen Thickness .... ...... 25 mm Crack Length..........................*
Loading Type ... . . . . . .. . . . . . Loading Rate . . . . . . . . . . . . . .

K Q .. . . . . . . . . . . . . . . K Ic ... . . . . . . . . . . . . .. . .

Valid KIc? ................ Reason for Invalid.......................*
JIc..... ...... ............ ........... * KJc ..... . . . . ... . . .. . ...

Jlcpr .................................. Initial COD...............
Curve Shape ................ Initial JI...........................
Maximum J, imax .. .. .. .... .. Tearing Modulus .. .... .......
Standard Method ..... . BS5762 Standard Year..........................*

Test Temp COD Ic
degC mm

-30 >4.03
-30 >4.04
-30 >4.15

n fot reported



Main Stutua .~uins Dat B *an

Material BS4360 Gr5OD Page 13900.1

Description
Material Code .... O... 10.001.O9BFA Material Name ....... BS4360 Gr5OD
UNS .. .. .... . .. .... .. * Other Designation ....... BS4360 Gr5OD
Type........................ Welded Joint Form.............................. Plate
Thickness......................... 25 mmn Composition Type .......... ........... Yes
Composition Position................... 1/4T Lot ID ...............
IReference...... . .................. SHI-01
Composition
C ................................ 0.12% Mn................ 1.38 %
P................. ............. 0.011% S.................. ............ 0.001%~
Si .. . . . . . . . . . . . . . . . 0.38% Cr . . .. . . . . . . . . . . .. 0.02%
Ni ................ 0.15% Mo .............................. 0.01%
V ..... _...........0.006% Cu......... .......... _........... 0.18%
Cb................ 0.024% Ti............................. 0.015%
B _<0... .. .. . C .0001% Al . . . . . . . . . . . . . . .. 0.029 %
N .......... 0.0057 % Other Components ........ ...
Fab-.!cation History
Heat Treatment .. . .. . . .. . . . . *Producer .. . .. . . .. .. .. Sumitomo
Year Produced ... ....................... * Addl Info.............. None
Source......................... Sumitomo Melting Practice........ ............. *

Ingot Position- ............. * Killing Process........................ *

Process Temperature.....................* Process Time ............. *

Rolling Conditions.......................... Final Processing........................ N
Final Temperature...................... * Final Time . .............. *

Cold Work Strain .. . .. .. ... . * Aging Temperature . . ..... ..... *

IAging Time . . . .. . . .. * Location .. . .. . . *

Weld Code .................. 010.001.O9BFA Weld Type ............. SAW
Base Metal Thickness ......... 25 mm Welding Position ......... Downhand
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Interpass Temperatwr......... 280 degC Passes............. ................ _ *
Filler Specification............ * Filler Name ......... ................ W36
Filler Carbon Content ........... * Filler Metal Size............... ...... 4 mm
Shielding Gas.............. * Voltage ..... ..................... 36 volts
Amperage....................... 580 amps Polarity......... .................... *
Travel Sp~eed....... ....... ...... 35 cm/min Heat Input/Pass ....... 35 KJ/cm
Joint Preparation................ -1/2 V-Groove Number of Sides. . . ........ ....... ..... 2
Location wrt Weld ........ 1 mm in HAZ Location wrt Surface ....... Final surface
Post-Weld Heat Temp ...... .... Post-Weld Heat Time...........
Flux Type ..... . . . . . . . . . . Flux Name . . . . . . . . . . . .. BL55
Wela Composition Reported?. . . . . . . . . . . . . . No

(continued)
*-not reported



Material BS4360 Gr5OD Page 13900.2

(continued)
Property Measurements
Test Type .................. Charpy V Impact Position............................l1/2T
Specimen Type --- .... ...... Full Lateral Expansion...... ......... ...... *

Shear Fracture............................. Did Specimen Fracture?9 . . . . . . . . . .... Assumed
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ......... ..............
IStandard Year .. . . . . . . . . . . . . *

Orien Test Temp CVN Enfergy
degC Joules

T-L 0 -40 221
T-L 0 -40 226
T-L 0 -40 229
T-L 0 -20 251
T-L 0 -20 266
T-L 0 -20 1 269

*-not reported



Main Stutua Togns Dat Bank

Material BS4360 Gr50D Page 13900.3

Dscription
Material Code ........ 01O.001.09BFA Material Name ........ BS4360 Gr5OD
UNS .................. * Other Designation ...... BS54360 Gr5OD
Type . . . . . . . . . . . . . Welded Joint Form ... . . . . . . .. . . . . . Plate
Thickness ....... ....... 25 mm Composition Type .... ........ Yes
Composition Position .. . . .. . . .. . 4T Lot ID .. .. . .. .. . .. .. . .. .
Reference . . . . . . . ..- .- SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
ft-lb

400.0 300.0

300.0 225.0

0*
00

S200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reportd



Main Stutua ST uh s Dat B-ank

Material BS4360 Gr5OD Page 13900.4

Descript ion 1
Material Code................ 010.00 l.02BFA Material Name ........ BS4360 Gr5OD'
UNS . .. .. ... ... .. .. .. * Other Designation ....... B 4360 Gr5OD
Type.. ..................... Welded Joint Form................ Plate
Thickness -............... 25 mm Composition Type ..................... Yes
Composition Position................... 1/4T Lot ID ..............................
Reference.............SHI-01
IComposition See Page 13900.1

I Fabrication History See Page 13900.1
Weld
Weld Code ......... 010.001.(PB3FA Weld Type ............... .. SAW
Base Metal Thickness .... .... 25 mm Welding Position ......... Downhand
Preheat Temperature ........ 100 degC Metal Gap................. .... 3 mm
Interpass Temperature .. . . . .. . 280 degC Passes .. . . .. . . . . .. .. .. . *
Filler Specification . . . . . . . . . . .. * Filler Name .. . . . . . . . . . . . . W36
Filler Carbon Content ....------- * Filler Metal Size . ........... ......... 4 mm
Shielding Gas.............. * Voltage.......................... 36 volts
Amperage........ ...... ......... 580 amps Polarity .... ........................ _ *
Travel Speed ........... 35 cm/mmn Heat Input/Pass .......... 35 KJ/cm
Joint Preparation................ 1/2 V-Groove Number of Sides .... .................... 2
Location wrt Weld................ .Fusion line Location wrt Surface ....... Final surface
Post-Weld Heat Temp ........... * Post-Weld Heat Time...........*
Flux Type .. . . . . . . . . . . . . . . *Flux Name . .. _ . . . . . . . .. BL55

IWeld Composition Reported?. . . . . . . . . . . . . . No
Property Measurements
Test Type .. ...... Charpy V Impact Position . ................... 1/2T
Specimen Type . . . . . ... .... Full Lateral Expansion . . . . . . .. . . . . *

Shear Fracture . ............. * Did Specimen Fracture?. . . . . . . . . . . . . . Assumed
Did Specimen Split? .. . . . . . . ... * Standard Method . . . . . . . . . . .. .

Standard Year ... . . ......__ *

Orien Test Temp CVN Energy
degC Joules

T-L 0-40 206
T-L 0 -40 47
T-LO0 -40 53
T-L 0 -20 113
T-L 0 -20 261
T-L 0 -20 53

*.not reported



Main Srcua.T uhns Dat Bank~*

Material BS4360 Gr5OD Page 13900.5

Description
Material Code.......... ...... 010.001.02BFA Material Name ........ BS4360 Gr50D
UNS ................. * Other Designation ....... BS4360 Gr5OD
Type .............-- Welded Joint Form .............- Plate
Thickness .... ..................... 25 mm Composition Type ...................... Yes
Composition Position /4Lt D. .......................
Reference............IT .,...................SIl

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

400.0 1ft-lb
400.0300.0

300.0 225.0

0

200.0 0 150.0

100.0 0 75.0

8 0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC!

-not repofld



Material BS4360 Gr50D Page 13900.6

Description
Material Code ............... 0l0.001.03BFA Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID .............................. *

Reference ............. ..... ..... SHI-01
[ Composition See Page 13900.1
Fabrication History See Page 13900.1
Weld
Weld Code .................. 010.001.03BFA Weld Type .......................... SAW
Base Metal Thickness ................ 25 mm Welding Position ................. Downhand
Preheat Temperature .............. 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 280 degC Passes ........................ .... ... *
Filler Specification ...................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding G as ........................... * Voltage ........................... 36 volts
Amperage ....................... 580 amps Polarity ............................. *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ........................ 2
Location wrt Weld .............. 1mm in HAZ Location wrt Surface ............ Final surface
Post-W eld Heat Temp ..................... * Post-W eld Heat Time ..................... *
Flux Type .............................. * Flux N am e . .............. ....... BL55
Weld Composition Reported? ........ No
Property Measurements
Test Typ. .................. Charpy V Impact Position ............................ 1/2T
Specimev Type ....................... Full Lateral Expansion ........................ *
Shear F, Arture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Speimen Split? ...................... * Standard M ethod .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L -40 292
T-L o -40 35
T-L 0 -40 67
T-L 0 -20 290
T-L 0 -20 290
T-L 0 -20 290

* . not reported



Material BS4360 Gr5OD Page 13900.7
Dscr Ption

Material Code --- 010.001.O3BFA Material Name .... 3......r.5OD
UNS ...... .. ... ...... Other Designation . ...... BS54360 Gr5OD !Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . .. . .. Plate
Thickness . .. ..... .... 25 mm Composition Type . ... .....- .. Yes
Composition Position .. . . . .. . . . 1/4T Lot ID . . . . .. . . . . . . . . . . .
Reference ..- SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

T T ft-lb
400.0 I 300.0

300.0 225.0

00

S200.0 150.0

100.0 75.0

0

0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Main Stutua Touh s Dat Bank

Material BS4360 Gr5OD Page 13900.8

Description
Material Code ....... O 10.001.04131A Material Name ...... ... BS436OGr50D
UNS ..... Other Designation ..... .B S4360 GO5OD
Type . . . - - - _ - - - -- W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .... ... .... . 25 mm Composition Type ............ Yes
Composition Position .. . . . . . . . . 1/4T Lot ID .. . . . . . . . . . . . . . . .
Reference .. . . . . . . . . . . . . SHI-01
IComposition See Page 13900.1
[ Fabrication History See Page 13900.1
Weld
Weld Code .......... 010.001.04131A Weld Type ............. _ SAW
Base Metal Thickness............... 25 mmn Welding Position........ - Downhand
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Interpass Temperature .... .. . 280 degC Passes ... ..... .... .... . *
Filler Specification . . . . . . . . . . .. *Filler Name .. . . . . . . . . . . . . W36
Filler Carbon Content....................... * Filler Metal Size..................... 4 mm
Shielding Gas ........ ...... * Voltage .......................... 36 volts
Amperage . . . . . . . . . . .. 580 amps Polarity . . . . . . . . . . . . . . . . *I
Travel Speed .................... 35 cm/mmn Heat Input/Pass.......... 35 KJ/cm
Joint Preparation................ 1/2 V-Groove Number of Sides ............. 2
Location wrt Weld ....... 3mm in HAZ Location wrt Surface ....... Final surface
Post-Weld Heat Temp .......... * Post-Weld Heat Time .......... *

Flux Type ........ ...... Flux Name......................... BL55
IWeld Composition Reported? ........ No
Property Measurements
Test Type ,- ........ Charpy V Impact Position........................... 1/2T
Specimen Type . . .... . ... .. Full Lateral Expansion .... ... ... ..
Shear Fracture............... ....... ......... Did Specimen Fracture?9 . .. . . . . . . . . . . . Assumed
Did Specimen Split?......................... Standard Method.............
Standard Year .......... -__........___*

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 '4
TiL 0 -40 271
T-L 0 .40 279
T-L 0 -20 273
T-L 0 -20 292
T-L 0 -20 1 292

*-not repored



Material BS4360 Gr5OD Page 13900.9

-Descriton
Material Code................ 010.001.O4B3FA Material Name.............1S436O01)O
UNS ..... ............ Other Designation........ ..... BS4360 Gr50D
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ... .... .... ... 25 mm Composition Type .... .... .... Yes
Composition Position .. . . . . . . . 1/4T Lot ID .. . . . . . . . . . . . . . . .
Reference SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

r ft-lb
400.030.

300.0 225.0
0

0

13 0 0

0

S 200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reportd



Material BS4360 Gr50D Page 13900.10

Description
Material Code ............... 010.001.05BFA Material Name --------------- BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD
Type ....................... W elded Joint Form .............................. Plate
Thickness .......... ..... 25 mm Composition Type .... ................ Yes
Composition Position .................. 1/4T Lot ID .............................. .. *
Reference ......... ...... ...... SHI-01

I Composition See Page 13900.1
[ Fabrication History See Page 13900.1

Weld
Weld Code .................. 010.001.05BFA Weld Type ......................... SAW
Base Metal Thickness ............... 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .............. 280 degC Passes ................................. *
Filler Specification ........... * Filler Name .......................... W 36
Filler Carbon Content ................. .. * Filler Metal Size ...................... 4 mm
Shielding Gas -----...................... * Voltage .......................... 36 volts
Am perage ........................ 580 am ps Polarity .......... .................... *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ........................ 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ................ . . * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux N am e .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position .......................... . 1/2T
Specimen Type ....................... Full Lateral Expansion .......... ........ ..... *
Shear Fracture ......... ............ * Did Specimen Frcture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? ...................... * Standard Method ...................
Standard Year ........ ....... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 255
T-L 0 -40 256
T-L o -40 266
T-L 0 -20 268
T-L 0 -20 291
T-L 0 -20 293

* _ not repo"ed



Material BS4360 Gr5OD Page 13900.11

D03cription
Material Code................ 010.001.05131A Material Name .....--- BS4360 Gr5OD
UNS .......... ...... Other Designation ....... BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ......... .... 25 mm Composition Type..................... Yes
Composition Position .................. /4T Lot ID ..............................
Reference ....... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

T ft-lb
400.030.

300.0 225.0

0e
00

00

S 200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reportd



Material BS4360 Gr5QD Page 13900.12

Description
Material Code ........ O10.001.1B131A Material Name ........ BS4360 Gr50D
UNS ................. Other Designation ..... BS54360 Gr5OD
Type _ -- --- -- _ --- --- W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .... ........... 25 mm Composition Type - . ......... Yes

Composition Position................... 1/4T Lot ID..... ........................
Reference ............ ...... SHI-01

IComposition See Page 13900.1
1Fabrication History See Page 13900.1
Weld
Weld Code.......... 010.001.1113FA Weld Type...................... SAW
Base Metal Thickness................. 25 mm Welding Position.................Downhand
Preheat Temperature................ 100 degC Metal Gap ....................... 3 mm

Interpass Temperature............... 280 degC Passes.........................*
Filler Specification............ * Filler Name......................... W36
Filler Carbon Content........................ Filler Metal Size ........... 4 mm
Shielding Gas ......................... .... Voltage.......................... 36 volts
Amperage .......... 8Vamps Polarity ............................. *
Travel Speed............ ........ 35 cmftnin Heat Input/Pass .......... 35 1(1/cm
Joint Preparation .... .... 1/2 V-Groove Number of Sides...................... 2
Location wrt Weld . .. 50% weld, 50% HAZ Location wrt Surface....... ...... Final surface
Post-Weld Heat Temp...........* Post-Weld Heat Time .......... *
Flux Type ............... Flux Name .. ............. BL55
IWeld Composition Reported?.............. No
Property Measurements
Test Type.............. Charpy V Impact Position ............... 1/2T
Specimen Type ... . .... .... Full Lateral Expansion ... . .... ... . . *

Shear Fracture..........................--------* Did Specimen Fracture" ...... Assumed
Did Specimen Split" . ....... ... * Standard Method ... . ........ .
Standard Year ........ *

Orien Test Temp CVN Energy1
degC! Joules J

T-L 0 -40 122
T-L 0 -40 168
T-L 0 -40 91
T-L 0 -20 223
T-L 0 -20 263
T-L 0 -20 267

*-not tqmrw'd



Main Srcua Soans Dat Bank

Material BS4360 Gr5OD Page 13900.13

Description
Material Code ........ 010.001.I1B1FA Material Name................ BS4360 Gr50D

UNS .................. * Other Designation.............BS4360 Gr50D
Type . . . - -. . . . . . .. W elded Joint Form . . . ... . . . . . . .. Plate
Thickness . .... .. ........ 25 mm Composition Type .... ..... Yes

Composition Position ... . . .. . . .. 1/4T Lot ID ...... . . . . . . . . . .
Reference . . .. . . . . ... .. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

____ ___ ___ ____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ____ ___ ___ ___ ft-lb

400.0 300.0I

300.0 225.0

0a
00

S200.0 150.0

0

0

100.0 75.0
0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not rqmorted



Material BS4360 Gr5OD Page 13900.14

escription
Material Code .....--- 010.001.O9BFS Material Name ........ BS4360 Gr5ODi
UNS ............ ...... Other Designation............. BS4360 Gr5OD
Type .. . . . . . . . . - - -. W elded Joint Form . . . . . . . . . . . . . . .. Plate!
Thickness . .............- 25 mm Composition Type-------...............Yes'
Composition Position ... ........ 1/4T Lot ID ................................ *

IReference ....... SHI-01
[Composition See Page 13900.1
[Fabrication History See Page 13900.1
rWeld
Weld Code .......... 010.00 l.O9BFS Weld Type.......... ........... .... SAW
Base Metal Thickness -- ...... 25 mm Welding Position .. . . ............ Downhand
Preheat Temperature -- .... 100 degC Metal Gap.......... ............... 3 mm
Interpass Temperature..... .......... 280 degC Passes ............................. _ *

Filler Specification ...................... Filler Name .................. ....... W36
Filler Carb~on Content ....................... Filler Metal Size..................... 4 mm
Shielding Gas .... w......w. .. * Voltage.......................... 36 volts

Amperage ....................... 580 amps Polarity. ............................. *
Travel Speed .................... 35 cm/mmn Heat Input/Pass...0 ..0----- 35 KJ/cm
Joint Preparation .... w .... 1/2 V-Groove Number of Sides.... ....... 0............. 2
Location wrt Weld .... 11.. mm in HAZ Location wrt Surface............. Final surface{Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time . ................. 1I hr
Flux Type .. . . .0. . . . . . . . . * Flux Name .. . . . . . . . . . . BL55
Weld Composition Reported?.............. No
Property Measurements
Test Type ...... 0....Charpy V Impact Position......... 0................... 1/2T
Spec imen Type....................... Full Lateral Expansion .... .......
Shear Fracture............................. Did Specimen Fracture?............. .Assumed
Did Specimen Split?..........................Standard Method.............
Standard Year

Orien Test Temp CVN Energy
___________ degC Joules
T-L 0 -40 184
T-L a -40 189
T-LO -40 201
T-L 0 -20 188
T-L 0 -20 193
T-L 0 -20 198

-not reported



Main Stutua .o-hns Dat B *an

Material BS4360 Gr5OD Page 13900.15

Description
Material Code................010.001.O9BFS Material Name ........ BS4360 Gr5OD
IJNS . ...... ..... .... .. * Other Dcsignation ... ... BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . .. . . . . .. . . . . Plate
Thicki-.ess ......... ... 25 mm Composition Type..................... Yes
Composition Position .. . . . . . . . . 1/4T Lot ID . . . . . . . . . . . . . .
Referen,:e.............SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

400.0 I' I II 300.0

300.0 225.0

200.0 0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reporwe



Material BS4360 Gr5OD Page 13900.16

Description
Material Code ........ 010.001.O2BFS MateiL.1 Name ........ BS4360 Gr5OD
UNS .............. .. * Other Designation ....... BS4360 GO5OD
Type ............... Welded Joint Form................ Plate
Thickness .... ............. 25 mm Composition Type ........... Yes
Composition Position .. . . .. /... . 4T Lot ID ..... . . . . . .. . . . . .
IReference.... .......... ......... .. SHI-01
IComposition See Page 13900.1
1Fabrication History See Page 13900.1
Weld
Weld Code ......... 010.001.02BFS Weld Type .............. SAW
Base Metal Thickness ......... 25 mm Welding Position ......... Downhand
Preheat Temperature ....---- 100 degC Metal Gap .............. 3 mm
Interpass Temperature...... ......... 280 degC Passes........................*
Filler Specification .. . . . . . . . . . _ * Filler Name . . .. . . . . . . . . .. W36
Filler Carbon Content . ..... .... * Filler Metal Size . ...... .... 4 mm,
Shielding Gas ............ * Voltage.......................... 36 volts
Amperage ............. 580 amps Polarity............... ........ *
Travel Speed........ ............ 35 cm/mmn Heat Input/Pass .......... 35 KJ/cm
Joint Preparation................ 1/2 V-Groove Number of Sides........................ 2
Location wrt Weld................Fusion line Location wit Surface............. Final surface
Post-Weld Heat Temp ....... 600 degC Post-Weld Heat Time 1...... .. hr
Flux Type .. . . . . . . . . . . . . . . * Flux Name .. . . . . . . . . . . . . BL55

IWeld Composition Reprted?. . . . . . . . . . . . . . No
Property Measurements
Test Type..................Charpy V Impact Position ............... 1/2T
Specimen Type ....................... Full Lateral Expansion ............... *
Shear Fracture............................. Did Specimen Fracture? ........ Assumed
Did Specimen Split9 . . . . . . . . . . . . . . . . . . . . . . . . .  Standard Metlho~d.............
Standard Year .. . . ... ... . . *

Orien Test Temp CVN Energy
__________ degC- Joules
T-L 0 -40 102
T-L 0 -40 177
T-L 0 -40 217
T-L 0 -20 200
T-L 0 -20 210
T-L 0 1 -20 1 85

*.not reported



Material BS4360 Gr50D Page 13900.17
Description
Material Code ................ 010.001.02BFS Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type .................... .... W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID ................................. *

Reference ............ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

80

200.0 o 150.0

IJJ
0

100.0 0 75.0

0

0.0 0.0
L 1 I I I I 1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not repoted



Marine ~ Stutua To ug s DaaBn

Material BS4360 Gr5OD Page 13900.18

Description
Material Code ............... 010.001.O3B3FS Material Name........ BS4360 Gr5OD
LJNS.............................. * Other Designation ...... BS54360 Gr5OD
Type ............. Welded Joint Form.......................... . Plate
Thickness .... I............. 25 mm Composition Type ........... Yes
Composition Position................. 1/4T Lot ID.............................
Reference ....................... SHI-01

I Composiflon See Page 13900A1
1Fabrication History See Page 13900.1
Weld
Weld Code .......... 010.001.O3BFS Weld Type .............. SAW
Base Metal Thickness ......... 25 mm Welding Position ........ .. Downband
Preheat Temperature ......... OO degC Metal Gap .............. 3 mm
Interpass Temperature ..... . 280 degC Passes ......................... ... *
Filler Specification............* Filler Name........................ W36
Filler Carbon Content....................... Filler Metal Size ........... 4 mm
Shielding Gas..................... . * Voltage . ............. 36 volts
Amperage...................... 580 amps Polarity ................
Travel Speed...............--35 cm/mmi Heat Input/Pass.......... 35 KJ/cm
Joint Preparation ........ 112 V-Groove Number of Sides...................... 2
Location wrt Weld ........ 1mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp,....... 600 degC Post-Weld Heat Time 1......... hr
Flux Type .... Flux Name .............. BL55
Weld CmsionRore..... .. No
Property Measurements
Test Type ... . .... .. Charpy V Impact Position . . .. ... ........ 1/2T
Specimn Type.................... . Full Lateral Expansion............ *
Shear Fracture............................ Did Specimen Fracture?"............ Assumed
Did Specimren Split?9 . . . . . . . . . . . . . . . . . . . . * Standard Method......................
Standard Year .. ...... *

Orien Test Temp CVN Energy
degC Joules

T-LO -40 261
T-L 0 -40 265
T-L 0 -20 283
T-L 0 -20 290
T-L 0 -20 291
T-L 0 40 270

*-not reported



Material BS4360 Gr50D Page 13900.19

Description
Material Code ................ 010.001.03BFS Material Name ............... BS4360 Gr50D
UNS ...................... ........... * Other Designation ............ BS4360 GrOOD
Type ..... .......... ......... W elded Joint Form ............................... Plate
Thickness ......................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID ... ........
Reference SHI-01

-300.0 -180.0 -60.0 I 60.0 180.0 300.0 degF

ft-lb
400.030.

300.0 225.0

8

200.0 150.0

100.0 75.0

0.0 0.0
I I 1 I , I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rqeportd



Material BS4360 Gr50D Page 13900.20

Description
Material Code ................ 010.001.04BFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ...................... ...... .. Plate
Thickness ..................... .... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID .................................
Reference .......................... S HI-01

I Compositlon See Page 13900.1
1Fabrication History See Page 13900.1
Weld
Weld Code .................. 010.001.04BFS Weld Type .......................... SAW
Base Metal Thickness ................ 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .............. 280 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage .................. 36 volts
Amperage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time ................... 1 hr
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 270
T-L 0 -40 286
T-L o -40 290
T-L 0 -20 294
T-L o -20 294
T-L 0 -20 294

. not rprted



Material BS4360 Gr50D Page 13900.21

Description
Material Code ................ 010.001.04BFS Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ...... ...................... . Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position .................. I/4T Lot ID ............................
Reference ....................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.

300.0 225.0
80

0

200.0 150.0

100.0 75.0

0.0 0.0
, I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150b)

Test Temperature degC

- notie



Material BS4360 Gr50D Page 13900.22

Description
Material Code ............... O01.0.0517S Material Name...............BS4360Gr5OD
UNS ....................... .......... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ---------...................... Plate
Thickness .......................... 25 mm Composition Type ..................... Yes
Composition Position .................. 1/4T Lot ID ............. ...................
Reference ........................ SHI-01

I Composition See Page 13900.1
1Fabrication History See Page 13900.1
Weld
Weld Code .................. 010.001.05BFS Weld Type .......................... SAW
Base Metal Thickness ............... 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ............. 280 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 36 volts
Am perage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ............. 600 degC Post-Weld Heat Time ................... 1 hr
Flux Type ............................. * Flux Na.. e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............ Assumed
Did Specimen Split? ................. ..... * St, ndard Method .........................
Standard Year ....... ....... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 229
T-L 0 -40 253
T-L 0 -40 259
T-L 0 -20 241
T-L 0 -20 279
T-L 0 -20 294

- not rcporqsd



Marine Stutua Togns ata Ban

Material BS4360 Gr5OD Page 13900.23

Description
Material Code.... ........ .... 010.00 l.O5BFS MaterialI Name ........ BS4360 Gr5OD
UNS................... .............. * Other Designation............. BS4360 Gr5OD
Type .............. .......... Welded Joint Form ............... ............ Plate
Thickness ............... 25 mm Composition Type..................... Yes
Composition Position .......... ....... 1/4T Lot ID..............................
Reference . . . . . . . . . . . ... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

7-- ft-lb
400.0 - 300.0

300.0 225.0
0

8
00

200.0150.0

1 00.0 7.

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

n tot repote



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 13900.24

scription
Material Code ........ 010.001.O9BNA Material Name ........ B46 r0
IJNS .... ... . ........ .. * Other Designation ... .... BS4360 Gr5OD
Type . . ............. Welded Joint Form ................ Plate
Thickness ..... ....... 25 mm Composition Type.................... Yes
Composition Position .. . . . . . . . . 1/4T Lot ID . . . .. . . . . . . . . . . .
Reference ....................... SHI-01
[ornostlon See Page 13900.1

Heat Treatment ............. Producer...................... Sumitomo
Year Produced............................ Addi Info ................ None
Source........................ Sumitomo Melting Practice ....... ..... *
Ingot Position . .................... .... * Killing Process ..............-
Process Temperature ....... ... Process Time ........................ *
Rolling Conditions ..... ....... * Final Processing ...................... *
Final Temperature............... ......... Final Time ..............
Cold Work Strain.............. ............ Aging Temperature............*
Astinitrime................ .............. Location ...... ...... ...... ...... *
Weld
Weld Code ......... 010.001.09BNA Weld Type .............. SAW
Base Metal Thickness ......... 25 mm Welding Position ......... Downhand
Preheat Temperature . ....... 100 degC Metal Gap . ............. 3 mmn
Interpass Temperature ....... 280 degC Passes ......................... ... *
Filler Specification . . .. .... . ... * Filler Name -* ' . .. - -- - - W36
Filler Carbon Content .. ......... * Filler Metal Size ............ 4 mmn
Shielding Gas ......... ..... * Voltage .................. ...... 36 volts
Amperge ..... ....... 580 amps Polarity .............. ........ *
Travel Speed ....... ....... .... 35 cmftnin Heat Inpud/Pass ......... 35 KJ/cm
Joint Preparation ... ........... 1/2 V-Groove Number of Sides ................. 2
Location wrt Weld............11 mm in HAZ Location wrt Surface..... Full cross section
Pbt~s-Weld Heat Temp ... ........ * Post-Weld Heat Time ........... *
Flux Type .. .......... .. . . . . . Flux Name ... . . . . ... ... BL55
IWeld Composition Reported? ....... No
Property Measurements *
Test Type . . .. .. Fracture Toughness Position ... . .... .... .... .
Orientation ......... ..... * Specimen Type ....................... *

Specimen Thickness....................... Crack Length .............
Loading Type ...... .................. ... Loading Rate ..............
KQ................ ............. ...... KIc ...............
ValidKIc? . . . . . . . .. . . . . . . Reason for Invalid .. . . . . .. . . . . .
JIc ... . ... . ... . ... .. . *Kic .............................. *

Jkcji ......................... Initial COD.......................
Curve Shape............................. * Initial JI, JI .... . .........
Maximum J, Jmax................. ......... Tearing Modulus.............
Standard Method ......... BS5762 Standard Year .....

Test Temp CODIc
degC mmn

-30 1.66
-30 17
-30 16

(continued)
-no '-e



Material BS4360 Gr5OD Page 13900.25
(continued)________________

Test Temp COD-C
degC mm

-10 1.81
-10 1.84
-10 1.89



Main Stutua 'Tuhns Dat Bank

Material BS4360 Gr5OD Page 13900.26

Description
Material Code . ....... 010.0Ol.02BNA Material Name........-.......BS4360 GO5OD
UNS .................. * Other Designation............. BS4360 GrOOD
Type . . . . . . . .. . . .. W elded Joint Form .. . . . . . . . . . . . . .. Plate
Thickness . ... .. .. .. .... 25 mm Composition Type ... .. .. . ... Yes
Composition Position .. . . . . . . . . 1/4T Lot ID .. . . . . . . . . . . . . . .
IReference .................. ....... SHI-01
[ composfion See Page 13900.1
[ Fabrication History See Page 13900.24
Weld
Weld Code ....... . 10.001.02BNA Weld Type................... SAW~
Base Metal Thickness ......... 25 mm Welding Position ......... Downhand
Preheat Temperature ...... .100 degC Metal Gap..................... 3 mm
Interpass Temperature .... _... 280 degC Passes .... . ... . ....
Filler Specification ............ * Filler Name................. ....... W36
Filler Carbon Content...... .................... Filler Metal Size ............ 4 mmn
Shielding Gas . . . . . . . . . . . . .. *Voltage . . . . . . . . . . . . .. 36 volts
Amperage .. . . . . . . . . . . . 580 amps Polarity . . . . . . . . . . . . . . . .
Travel Speed .................... 35 cm/miai Heat Input/Pass.......... 35 KJ/cm
Joint Preparation................1/r. V-Groove Number of Sides....... ............. 2
Location wrt Weld ........ Fusion line Location wrt Surface .... I Full cross section
Post-Weld Heat Temp ...... .. .Post-Weld Heat Time ...........
Flux Type rFlux Name ............. BL55
Weld Composition Reported'?*.. No
Property Measurements
Test Type ... . ... Fracture Toughness Position .. ..........
Orientation............ ..................... Specimen Type ..............

Specimen Thickness......... .................. Crack Length ..............
Loading Type.............. ............... Loading Rate .. ...........
KQ ........................ . l .. ...........................Kic
Valid KIc? ............................. Reason for Invalid....................... *
Jlc . . . . . . . . . . . . . . . . . . KJc ........... ....................... *
Jlcpr ...................... Initial COD..................... ---

Curve Shape .................. ......... * Initial JI, JI........................... *

Maximum J, Imax...................... .... Tearing Modulus ............ *

Standard Method.......... .... BS57 62 -Standard Year ------
Test Temp [ CODIc

degC mm
-30 31
-30 0.29
-30 0.86
-10 0.80
-10 0.85

1 -10 1.27

*-not reporte



Material BS4360 Gr50D Page 14000.1

Description
Material Code ............... 010.001.09CNA Material Name ............... BS4360 Gr50D
UNS .......... ...................... * Other Designation ----. ... BS4360 Gr50D
Type ............. .... ...... W elded Joint Form .................. ............ Plate
Thickness ......................... 25 mm Composition Type .................... Yes
Com position Position .............. 1/4T Lot ID .................. .............. *
Reference .......................... SH I-01
Composition
C ............... . .. . ....... 0 .12 % M n .... ..................... .. .... 1.38 %
P . ......... ....... . .......... 0 .0 11 % S . ............ ............... 0 .00 1 % 1
Si ................................ 0 .38 % C r ................................ 0 .02 %
N i ....... .......... ............. 0.15 % M o ............................... 0.01%
V ............ ........ ...... 0.006 % C u .................... ............ 0.18 %
C b ................. ............. 0.024 % T i ............................... 0.0 15 %
B .............. ............ <0.0001 % A l ............................... 0.029 %
N ................ .......... 0.0057 % O ther Com ponents ...................... *
Fabrication History
Heat Treatment .... ................ * Producer ........................ Sumitomo
Year Produced ................... Addl Info ........................... None
Source ....................... . Sumitomo Melting Practice ....................... *

Ingot Position ....................... * Killing Process ....................... *
Process Temperature .... ................ * Process Time ........................ *

Rolling Conditions ...................... * Final Processing ......................... *

Final Tem perature ...... ........... * Final Tim e ....................... *

Cold W ork Strain ................... . * Aging Temperature ................. *

Aging Time ..... ....... ..... * Location..................
Weld
Weld Code ................. 010.001.O9CNA Weld Type ......................... TSAW
Base Metal Thickness ................ 25 mm Welding Position ................. Downhand
Preheat Temperature ............. 100 degC Metal Gap ......................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Fillei Carbon Content ........ ............ * Filler M etal Size ...................... 4 mm
Shielding Gas ... .. . ... .............. * Voltage ........................ 34-38 volts
A m p era g e .......... . . . . . . . . . . . . . 5 8 am p s P o la rity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *
Travel Speed ------ 50 cm/min Heat Input/Pass .................. 50 KJ/cm
Joint Preparation 1 /2 V-Groove Number of Sides ......................... 1
Location writ Weld .. 11mm in HAZ Location wrt Surface ......... Full cross section
Post-W eld Heat Temp ...... .. ....... Post-W eld Heat Time .....................
Flux Type .-. .... .. * Flux N am e ....................... .... *
Weld Composition Reported? ....... ..... No

(continued)
*.not re;ore



Material BS4360 Gr50D Page 14000.2

(continued)
Property Measurements
Test Type ................ Fracture Toughness Position ............. ............. *

Orientation .............................. * Specimen Type ..........................
Specimen Thickness ...................... * Crack Length ............................
Loading Type ........................... * Loading Rate .............. .............
KQ .................................... KIc.............................
Valid KIc? .............................. * Reason for Invalid ........................
JIc ..................................... Kic.............................
Jlcpr ................................... * Initial C O D ............. ...............
Curve Shape .. .......................... * Initial JI .............................
Maximum J, Jmax ........................ * Tearing Modulus ......................... *

Standard Method .............. .......... * Standard Year ........
Test Temp CODIc

degC mm
-30 1.50
-30 1.51
-30 1.68
-10 1.49
-10 1.51
-10 1.52

• - not reprted



Main Stutua Tonns Dat Bank.

Material BS4360 Gr5OD Page 14000.3

Description
Material Code.............. 010.001.O2CNA Material Name ....... BS4360 Gr5OD
UNS................................ * Other Designation ....... BS4360 GO5OD
Type....................... Welded Joint Form .................. Plate
Thickness........................ 25 mm Composition Type ........... Yes
Composition Position .................. /4T Lot ID.............................
Reference........................ SHI-01
iComDosition See Page 14000.1
Fabrication History See Page 14000.1
Weld
Weld Code ......... O10.001.O2CNA Weld Type....................... TSAW
Base Metal Thickness............... 25 mm Welding Position ................ Downhand
Preheat Temperature ......... 100 degC Metal Gap ........................ 3 mm
Interpass Temperature ......... 250 degC Passes ....................... *
Filler Specification......................... Filler Name -------- ---- W36
Filler Carbon Content........... * Filler Metal Size.................... 4 mm
Shielding Gas ............... * Voltage...................... 34-38 volts
Amperage....................... 58 amps Polarity ................ *
Travel Speed ................... 50 cm/mmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation.............. 1/2 V-Groove Number of Sides ............. 1
Location wnt Weld ............... Fusion line Location wrt Surface ......... Full cross section
Post-Weld Heat Temp....................... Post-Weld Heat Time ..................
Flux Type............................... Flux Name ..........................
IWeld Composition Reported? . . . . . . . . . . . . No
Property Measurements
Test Type............... Fracture Toughness Position ............................
Orientation ............................... Specimen Type.......................
Specimen Thickness........................ Crack Length.........................*
Loading Type............................. Loading Rate.........................*

KQC.................................... Kc................................
Vlid ... '................................ ReIntao fOr Invalid ....................
JCrv...p...... ..................... * IntlJc , .............................
Maximum................................ Trnita Codul........................

Standard Method.......* Standard Year........................
Tesc Temp CODIc

degC mm
-30 0.21
-30 0.21
-30 0.60
-10 0.28
-10 0.34

1 -10 1.88 1

-not reported



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14000.4

1Description
Material Code.............. 010.00.09CFA Material Name........ BS4360 Gr5OD
UNS ................................... Other Designation ...... BS4360 Gr5OD
Type......................---Welded Joint Form ............................ Plate
Th'ckness........................ 25 mmn Composition Type ........... Yes
Composition Position .................. l/4T Lot ID ................

I Reference.................. SHI-01
Ii Comnposition See Page 14000.1 7 7
Fabrication History
Heat Treatment............................ Producer...................... Sumitomo
Year Produced............................. Addi Info ........................ .None
Source........................ Sumitomo Melting Practice......................
Ingot Position......................... * Killing Process.......................
Process Temperature........................ Process Time ........................
Rolling Conditions......................... Final Processing....................... N
Final Temperature................. ........ Final Time ................ *
Cold Work Strain.......................... Aging Temperature............*
Apina Time.........................Location ............ *
WelId
Weld Code ................. 00.001.O9CFA Weld Type....................... TSAW
Base Metal Thickness............... 25 mmn Welding Position ................ Downband
Preheat Temperature........ 100 degC Metal Gap ........................ 3 mm
Interpass Temperature ........ 250 degC Passes ............................. *
Filler Specification ...................... Filler Name ............. W36
Filler Carbon Content. . .................... Filler Metal Size ........... 4 mm
Shielding Gas......................... * Voltage...................... 34-38 volts
Amperage......................---58 amps Polarity ............................ *
Travel Speed ................... 50 cm/mmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation.............. 1/2 V-Groove Number of Sides.......................1I
Location wrt Weld............1lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp....................... Post-Weld Heat Time .................. *
Flux Type............................... Flux Name........................ BL55
Weld Composition Reported?.......No
Property easurements
Test Type ................. Charpy V Impact Position .................. *
Specimen Type............................ Lateral Expansion ...... .............. *
Shear Fracture............................ Did Specimen Fracture?............ Assumed
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method .......... ...........
Standard Year ............................ _

Orien Test Temp,- CVN Energy
__________ degC Joules
T-L 0 -40 197
T-L. 0 -40 211
T-L. 0 -40 214
T-L 0 -20 219
T-L 0 -20 253
T-L 0 1 -20 1 258

not reported



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14000.5

Description
Material Code.............. 010.0O1.O9CFA Material Name.............. BS4360 Gr5OD)
UNS ................................... Other Designation ............ BS4360 Gr5OD
Type......................---Weldedl Joint Form ............................ Plate
Thickness........................ 25 mmn Composition Type.................... Yes
Composition Position ........... 1/4T Lot ID.............................
IReference .. .... ................ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
____ ___ ___ ___ ___ ___ ____ ___ ___ ____ ___ ___ ___ ft-lb

400.0 300.0

300.0 225.0

8

20. 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not reported



Material BS4360 'Gr5OD Page 14000.6

Description
Material Code ............... 010.001.02CFA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ..... ....... BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position ................... 1/4T Lot ID ................................. *

Reference ................. ........ SHI-01
I Composition See Page 14000.1
I Fabrication History See Page 14000.4
Weld
Weld Code .................. 010.001.02CFA Weld Type ......................... TSAW
Base Metal Thickness ................ 25 mm Welding Position ................ Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................ *
Filler Specification ..... ................. * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ...................... . 34-38 volts
Amperage ......................... 58 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides. ......................... I
Location wrt Weld ................ Fusion line Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 202
T-L 0 -40 55
T-L o -40 91
T-L 0 -20 271
T-L 0 -20 290
T-L 0 -20 291

- tot reported



Materia! BS4360 Gr50D Page 14000.7

"escriptlon
Material Code ............... 010.001.02CFA Material Name ............... BS4360 GrOOD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ..................... Welded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position ................. 1/4T Lot ID ............................ *
Reference .................. ...... _. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbI I I I I I 300).0
400.0

300.0 225.0
0

0

200.0 o 150.0

100.0 75.0
0

0

0.0 0.0
S I I iI I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rqod



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14000.8

Description
Material Code..............O01O.0O1.O3CFA Material Name........ BS4360 GrSOD
UNS ........... ........................ Other Designation ............ BS4360 Gr5OD
Type......................---Welded Joint form ............................ Plate
Thickness........................ 25 mm Composition Type.................... Yes
Composition Position................. 1/4T Lot ID.............................
Reference................... SHI-01
[ composition See Paite 140O00. 1
[ Fabrication History See Page 14000.4
Weld
Weld Code ................. 00.00.O3CFA Weld Type ...................... TSAW
Base Metal Thickness............... 25 mmn Welding Position......... Downhand
Preheat Temperature.............. 100 degC Metal Gap ........................ 3 mm
Interpass Temperature............. 250 degC Passes ................... ....
Filler Specification......................... Filler Name ..... *.............W36
Filler Carbon Content....................... Filler Metal Size ........... 4 mm
Shielding Gas..............* Voltage...................... 34-38 volts
Amperage....................... 58 amps Polarity ............................ *
Travel Speed ................... 50 cm/min Heat Input/Pass.......... 50 KJ/cm
Joint Preparation.............. 112 V-Groove Npimber of Sides 1............
Location wrt Weld.............1Imm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp....................... Post-Weld Heat Time .................. *
Flux Type ... .................... Flux Name....................... BL55
IWeld Composito Reored . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture9 . . . . . . . . . . . . Assumed
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................
Standard Year .. ...... *

Orien Test Temp CVN Energy
__________ degC Joules
T-LO0 -40 60
T-LO0 -40 67
T-LO0 -40 74
T-L 0 -20 199
T-L 0 -20 249
T-L 0 -20 1 275

*-not rcported



Maie Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14000.9

Description
Material Code .............. 010.O01.O3CFA Material Name .............. BS4360 Gr5OD
UNS ................................... Other Designation ............ BS4360 Gr5OD
Type......................---Welded Joint Form ............................ Plate
Thickness........................ 25 mmn Composition Type.................... Yes
Composition Position .................. 1/4T Lot ID.............................
IReference ................---...... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I 300.0

300.0 225.0

0

0

S 200.0 0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

rinot reported



Material BS4360 Gr50D Page 14000.10

Description
Material Code .............. 010.001.04CFA Material Name .............. BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 GrOOD
Type ......................... W elded Joint Form ............................... Plate
Thickness ....... .................. 25 mm Composition Type ...................... Yes
Composition Position ............... 1/4T Lot ID ................................. *

Reference ..... .................. SHI-01
I Composition See Page 14000.1
Fabrication History See Page 14000.4
Weld
Weld Code .................. 010.001.04CFA Weld Type ......................... TSAW
Base Metal Thickness ............... 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification . ...................... * Filler Name ......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ............. ........ 4 mm
Shielding Gas ........................... * Voltage ....................... 34-38 volts
Amperage ......................... 58 amps Polarity ............................... *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ......................... 1
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ............................ * Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ............ ........... *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ..... ................. * Standard Method .........................
Standard Year ........................ *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 208
T-L 0 -40 243
T-L 0 -40 76
T-L 0 -20 248
T-L 0 -20 261
T-L 0 -20 291

* -not repol d



Marine ~ ~ Stutua aTu: hn aaBn

Material BS4360 Gr5OD Pine 14000.11

Description
Material Code.............. 010.00 1.O4CFA Material Name................ BS4360 Gr5OD
UNS .................................. * dther Designation............. BS4360 Gr5OD
Type........................ Welded Joint Form ................ Plate
Thickness......................... 25 mm Composition Type ............ Yes
Composition Position ................... 1/4T Lot ID ...... . .........
Reference ... ... . . . . . ........ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

r- ft-lb
400.0 I I I 300.0

300.0 225.0
0

0

0 0

S 200.0 0 150.0

90.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-nt rqxins



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14000.12

Dscriptio
Material Code..............O010.0O1.O5CFA Material Name........ BS4360 Gr5OD
UNS ................................... Other Designation ............ BS4360 Gr5OD
Type......................--Weldced Joint Form............................ Plate
Thickness........................ 25 mm Composition Type.................... Yes
Composition Position .................. l/4T Lot ID ................. ...........
Referece........................ SHI-0l

[ Comoosition See Pave 14000.1
[ Fabrication History See Page 14000.4

WeWld
Weld Code ................. 010.001.O5CFA Weld Type....................... TSAW
Base Metal Thickness............... 25 mm Welding Position......... Downhand
Preheat Temperature.............. 100 degC Metal Gap.............. 3 mmn
Interpass Temperature............. 250 degC Passes ....................... *
Filler Specification ......................... Filler Name --- *---- '* --- W36
Filler Carbon Content....................... Filler Metal Size ....... ... 4 mm,
Shielding Gas .......... ............... * Voltage ............ 34-38 volts
Amperage....................... 58 amps Polarity ................
Travel Speed ................... 50 cm/mmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation.............. 1/2 V-Groove Number of Sides ............. 1
Location wrt Weld............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp....................... Post-Weld Heat Time ............. *
Flux Type.................Flux Name ........... .. BL55

IWeld Comp~osition Reported'...'..'........No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Dic: Specimen Fracture?............ Assumed
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................
Standard Year . . . . . . . . . . . . .. *

Orien Test Temp CVN Energy
__________ degC Joules
T-L 0 -40 215
T-L 0 -40 225
T-L 0 -40 245
T-L 0 -20 259
T-L 0 -20 283
T-L 0 -20 290

*-not repoted



Marn Srcual Togns Dat Bank *

Material BS4360 Gr5OD Page 14000.13

Description
Material Code .....* .. 010.001.05CFA Minerial Name................ BS4360 Gr5OD
UNS .. ............... * Other Designation............ BS4360 Gr5OD
Type .. . . . . . . . . . . . W elded Joint Form . . . . . . . . . . . . ... Plate
Thickness .............. 25 mm Composition Type ........... Yes
Composition Position...... ............. l1/4T Lot ID ..................

Reference....................SHI-01

-300.0 -180.0 -60.0 660 180.0 300.0 degF

ft-lb
400.0 30)0.0

300.0 225.0

8

0

0

200.0150.0

100.075.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

rinot reporte



Main Stutr*.og s Dat Bank

Material BS4360 Gr5OD Page 14000.14

Description
Material Code ............... 010.001.09CFS Material Name........ BS4360 Gr5OD
UNS................................* Other Designation .... . BS4360 Gr5OD
Type ................. Welded Joint Form ..............-- Plate
Thickness ............... 25 mm Composition Type .............. Yes

Composition Position ................. /4T Lot ID ...................... ......
Reference........................ SHI-01

I[Composition See Page 14000.1
1[Fabrication History See Page 14000.4
Weld
Weld Code ................. 010.001.09CFS Weld Type............. TSAW
Base Metal Thickness ............... 25 mm Welding Position ........ Downhand
Preheat Temperature.............. 100 degC Metal Gap.............. 3 mm
Interpass Temperature .. ... . .. 250 degC Passes .. . .. . . .. . . . .. .... *

Filler Specification . .. . . . .. . . .. *Filler Name .. .. .. .. .. .. . . W36
Filler Carbon Content...........* Filler Metal Size.................... 4 mm
Shielding Gas.............. * Voltage .................. .... 34-38 volts
Amperage....................... 58 amps Polarity ............................ *
Travel Speed ................... 50 cm/mmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation.............. 1/2 V-Groove Number of Sides ................... .... 1I
Location wrt Weld.......... .. 1lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time ................. 1I hr
Flux Type............................... Flux Name........................ BL55
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Typz ................. Charpy V Impact Position..............
Specimen Type............................ Lateral Expansion.....................
Shear Fracture............................ Did Specimen Fracture?9 . . . . . . . . . . . . Assumed
Did Specimen Split9. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................
Standard Year . ....... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 158
T-L 0 -40 171
T-L 0 -40 176
T-L 0 -20 184
T-L 0 -20 192
T-L 0 -20 1 201 1

-not repoftad



M arie Stutua *OCh s a t Bank

Material BS4360 Gr5OD Page 14000.15

Description
Material Code ............... 010.001.09CFS Material Name........ BS4360 Gr5OD
UNS .................. * Other Designation ....... BS4360 GO5OD
Type ---- --- --- ---- --- --- W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness....... ................ -25 mm Composition Type ........... Yes
Composition Position .... 1...... 4IT Lot ID...... ........................
Reference . . . . ..... . . . . .. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

~ ~ I IIT ft-lb
400.0 - 300.0

300.0 225.0

20.0013.
00

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reorted



Material BS4360 Gr50D Page 14000.16

Description
Material Code ................ 010.001.02CFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position .. ................. 114T Lot ID .................................
Reference ...................... SHI-01

I Composition See Page 14000.1
Fabrication History See Page 14000.4
Weld
Weld Code .................. 010.001.02CFS Weld Type ......................... TSAW
Base Metal Thickness ................ 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .................. ..... W 36
Filler Carbon Content ................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ......................... 58 amps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ........................ 1
Location wrt Weld .............. Fusion line Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time ................... 1 hr
Flux Type .................... * Flux Name .......................... BL55
Weld Composition Reported? ............. No

Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ........................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Y ear ................ ...... *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 37
T-L o -40 37
T-L 0 -40 50
T-L 0 -20 138
T-L 0 -20 180
T-L 0 -20 183

- not rqrted



Varin-c* Stutua Togns DaaBn

Material BS4360 Gr50D Page 14006.17

Description
Material Code ................ 010.001.02CFS Mate. ial Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ................. .... Yes
Composition Position ................... 1/4T Lot ID .................................
Reference .......... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

1 I I I I I I 3()0.0
400.0

300.0 225.0

200.0 150.0

0

100.0 75.0

0
0

0.0 0.0
I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

* - not rqxrted



Material BS4360 Gr50D Page 14000.18

Descriptin
Material Code ................ 010.001.03CFS Material Name ............. BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... Welded Joint Form .................. ...... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position ...... ........... 1/4T Lot ID .................................
Reference .......................... SHI-01

[ Composition See Page 14000.1
[Fabication History See Page 14000.4
Weld
Weld Code .................. 010.001.03CFS Weld Type ......................... TSAW
Base Metal Thickness ................ 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ......................... 58 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ......................... I
Location wrt Weld .............. Imm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ......... .. 600 degC Post-Weld Heat Time ................... I hr
Flux Type ...... Flux Name .......................... BL55
Weld Composition Reported? ............ No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split?. ...................... * Standard Method .........................
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 51
T-L o -40 60
T-L o -40 68
T-L 0 -20 104
T-L 0 -20 117
T-L 0 -20 156

•w ren



Marine Sr a D

Material BS4360 Gr50D Page 14000.19

Decription
Material Code ................ 010.001.03CFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ....................... Welded Joint Form ................... ........... Plate
Thickness .......................... 25 mm Composition Type ...................... Yes
Composition Position .................. 1/4T Lot ID ................................
Reference .......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

200.0 150.0

5 0

0

100.0 0 75.0

0
0
0

0.0 4 0.0
I I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reoTedw



Material BS4360 Gr5OD Page 14000.20

Description
Material Code ............... 010.001.04CFS Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 25 mm Composition Type ..................... Yes
Composition Position ................. I/4T Lot ID .................................
Reference ...................... SHI-01

[ Composition See Page 14000.1
IFabrication History See Page 14000.4

Weld
Weld Code .................. 010.001.04CFS Weld Type ......................... TSAW
Base Metal Thickness ............... 25 mm Welding Position ................. Downhand
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ......................... 58 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............... 1/2 V-Groove Number of Sides ......................... 1
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time ................... 1 hr
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ..... ................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 114
T-L 0 -40 142
T-L 0 -20 150
T-L 0 -20 165
T-L 0 -20 229
T-L 0 40 68

• - not rq rted



Marine ~ ~ Stutua Togns DG Bn

Material BS4360 Gr5OD Page 14000.21

Description
Material Code ............... 010.00l.O4CFS Material Name ....... BS4360 Gr50D
LJNS .... ........................... * Other Designation ...... BS4360 GO5OD
Type .. ............. Welded Joint Form . ................. Plate
Thickness ... ..... .. ...... 25 mm Composition Type .... ....... Yes
Composition Position .. . . . . .. . 1/4T Lot ID .... .. . . ... . . .. .

IReference .. .. . .. . .... .. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' II 300.0

300.0 225.0

20. 150.0*

0

0
0

100.0 0 75.0

0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tem-nare degC

*-not reported



M arn Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14000.22

Description
Material Code ............... Ol10.O1.O5CFS Material Name.............. BS4360 Gr5OD
UNS.................................... Other Designation ............ BS4360 GrSOD
Type......................---Welded Joint Form ................ Plate
Thickness........................ 25 mm Composition Type ...... .... Yes
Composition Position .................. 1/4T Lot ID.............................
Reference................... SHI-01

I Composition See Paite 14U0.1
Fabrication History See Paize 14000.4A
Weld
Weld Code ......... 010.001.O5CFS Weld Type....................... TSAW
Base Metal Thickness............... 25 mm Welding Position......... Downhand
Preheat Temperature.............. 100 degC Metal Gap ........................ 3 mm
Interpass Temperature ........ 250 degC Passes ........................
Filler Specification . .. . . . .. . . .. *Filler Name ... . .. .. . . . . . . W36
Filler Carbon Content....................... Filler Metal Size ........... 4 mm
Shielding Gas......................... ... Voltage .. ......... 34-38 volts
Amperage....................... 58 amps Polarity .................. *

Travel Speed ................... 50 cm/mmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation .............. 1/2 V-Groove Number of Sides 1............
Location wrt Weld............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp, ............. 600 degC Post-Weld Heat Time..................1I hr
Flux Type.................Flux Name........................BL55
Weld Conmposi'ti'o'n Reorted'.......No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................Ehdd Specimen Fracture9 . . . . . . . . . . . . Assumed
Did Specimen Split?'........... * Standard Method......................
Standard Yea . . . . . . .. . . . . . . *

______________ Test Temp -CVN Energy
___ ___ degC Joules
T-L. 0 -4 3
T-L -40 290
T-IL0 -40 292
T-L '0 ..20 267
T-.L0 -20 291
T-IL0 -20 291

r-ot r-



Material BS4360 Gr5OD Page 14000.23

Description
Material Codle ......... 010.001.O5CTS Material Name ......... BS4360 Gr5OD
UNS ................................... Oher Designation ............ BS4360 Gr5OD
Type ............. .......... Welded Joint Form ............................ Plate
Thickness........................ 25 mm Composition Type ............ yes
Composition Position .......... l/4T Lot ID.............................
IReferece .. . .. . . . . . . . . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

40.0oII 300.0

300.0 225.0
a@0

0

0

p200.0 150.0
k3J

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not rqpwted



maie tutrlTuhes aaBn

Material BS4360 Gr5QD Page 14100.1

Description
MdteriaI Code ................ 010.002 .O01A Material Name.............. BS4360 Gr5 I D

... .. . ... . . ... Other Designation ... .... BS4360 Gr50D
Type . . . . . . . . . . .. W rought Metal voiin . . . . . . . . . . . . . . .. Plate
1tickness........................ 60 mm Cbmposition Type .......... Actual
Composition Position ................... Lot ID ......................

Reference.... ... ............. SHI-01
Composition
C .................. .. 01%M....................01S........4
P............................. 0.013%9 S.................. ........... 0.00i1%
Si............. ............... 0.40% Cr.............................. 0.02%
Ni ................ 01%............0.1...Mo .......................... 01.02%
V ................. 0.004% Cu ............................ .0.17%
Cb................ 0.025% Ti.......................... <0.003 %
B ............... <0.0001 % Al............................. 0.028%
N .................0.072 % Other Componens
Fabrication History
Heat Treatment..............* Producer ...................... Sumitomo
Year Produced............................ Add1 Info................... .. None
Source........................ Sumitomo Melting Practice ................ *
Ingot Position......................... * Killing Process....................... *
Process Temperature ................... .... Process Time ........................
Roilig Conditions......................... Final Proces'ing............. N
Final Temperature...................... * Final Time..... ' .... ................. **
Cold Work Strain.......................... Aging Temperature............*
Aitinit Time . . . . . . . . . . . .Location .. . . . . . .
Property Measurements
Teut Type..*...................... Tensile Specimen Type ........... Round
Specimen Thickness ................. 10 mm Gage Length...................... 50 mm
Loading Rate ........ ..... Tensile Strength Offset ................. *
Tensile Yield Strength...........* Uniform Elongation ..... *...............
Tensile Modulus........................... Standard Method......................*
IStandard Year ........ ......_ * _ _ _ _ _ _ _ _ _ _ _ _

Position 06eiF Test Temp - - TYP Elongation RA
_____ degC N/mm2 kgf/mm2 % %____

12 L 2T539 370 36.0 76.0
1/2T L 20 542 368 34.0 74.0
1/4T L 20 517 358 34.4 75.0
114T L 20 519 352 36.8 77.0
1/2T T 20 526 343 32.4 73.0
1/2T T 20 541 347 34.0 71.9
1/4T T 20 514 343 34.6 75.0

1/431 T 1 20 1 517 1 352 A -34.0 1 73.0

*-not repotte



an StutrlTugaaBn

Material BS4360 Gr5OD Page 14100.2

DescrIption
Material Code ................ 010.002.010A Material Name ........ BS4360 Gr5OD
UNS ................................... Other Designation ...... BS54360 Gr5OD
Type ...................... Wrought Metal Form ............................ Plate
Thickness -................ 0 mm Composition Type .................. Actual
Composition Position....................... Lot ID ................ ............
Reference.................. SHI-01

ICompositio See Page14 100.1
1Fabrictilon History See Page 14 100.1
Property Measurements
Test Type ............. Nil Ductilty Transition Position ............................ *
Specimen Type...................... P-1 Filler Alloy ......................... *

Passes .............................. * Orientation........................... *

Standard Method . . . . . . . . . . . .. *Standard Year .. . . . . . . . . . . . .
Test Temp Break? NDTT

degC __________ _

-60 Yes No
-60 Yes No
-55 No Yes
-55 No Yes
-55 Yes Yes
-50 No No
-50 No No

1 -50 1 No I No

rnot rqportd



Material BS4360 Gr5QD Page 14100.3

mat"CriIode......... 010,0l02.010A Material Name.............. 1S4360 Gr.0D)
UNS .............. ....... Other Designation ............ BS4360 Gr50P
Type------------ Wrought Metal ]Form ........................... P
Thicknoss ........................ 60 mm Conposiziq 1TyF ............... Actual
Comp osition Position . . . . . . . . . .. * -qt 0) . . . ... . . . . . .. . . . . .
Reference .... .. . .. ... .... SHI-Ol

Ii 1wSee Piel4 10.17l
mFaxwlton History See Page 14 100.11

Propert Measurements
Test Type............... Fracture Toughness Position ............................ *
Orientation............................... Specimen Type.......................*
Specimen Thickness ..................... * Crack Le gth ......................... *
Lw- ding Type............................. Loading Rate ........................ *
XQ .................................... Klc................................*
Valid Klc9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Reason for Invalid...................... *
J1C................................. * KJc................................ *

Jkp .................. Initial COD ......................... *
Curve Shape........ ..................... Initial JI. I...................... .... *
Maximum J. Jmax....................... ... Tearing Modulus......................
Standard Method ....... * Standard Year................

Test Temp CODEc
degC mm

-30 >4.03
-30 >4.04

nomt repoited



Main Srcua,-T"':Ohes Dat Bank.

Material BS4360 Gr5OD Page 14100.4

Description
Material Code................ 010.002.010S Material Name ....... BS54360 Gr5OD
UNS ..... . ............ Other Designation ....... BS4360 Gr5OD
Type . . . . . . . . . . .. Wrought Metal Form . . . . . . . . . . . . . . .. Plate
Thickness ... ..... .. ....... 60 mm Composition Type ........ .... Actual
Composition Position........... * Lot ID.............................
Reference .................. SHI-Ol

[ Cornosition. See Page 14100.1
Fabrication History
Heat Treatment................... ..... Producer...................... Sumitomo
Year Produced..................... ....... Addi Info......................... Not,
Source ....................... Sumitomo Melting Practice .....................
Ingot Position .............................. Killing Process........ .......... ...
Process Temperature ........... Process Time ...................
Roiling Conditions ... . ... . ... .. *Final Processing ... ... .... - NA
Final Temperature .. . . . . . . . . . . .*Final Time .. . . . . . . .. . . . . . .
Cold Work Strain.... .................. * Aging Temperature ..... .. 6 00 degC
Aalnlt Time...... .............. 2.4 hr Location...........
Property Measureme*nts
Test Type ....................... Tenis-He Specimen Type.................... RouW4
Specimen Thickness ........... 1 mmn Gage Length...................... 50 mm
Loading Rate ............... * tensile Strength Offset ................. *
Tensile Yield Strength------.....* Unfiform Elongation....................*
Tensile Modulus.............* Standard Method....................... *
Standard Year ......... ......... ........ _

Position Orient Test Temp, UTS TYP Elongation RA
______degC N/mm2 kgf/mm2 %___%_

1/2T L 20 522 35-0 36.0 76.0
112T L 20 526 357 35.2 73.0
1/4T L 20 494 341 37.2 75.0
1/4T L 20 505 350 37.2 76.0
1/2T T 20 501 341 33.8 74.0
1/2T T 20 505 341 33.6 74.0
1/4T T 20 493 339 33.6 74.0
1/4T I T 1 20 1 500 1 347 1 34.0 1 73.0

not rre



Material BS4360 Gr5OD Page 14100.5

Description
Material Code ................ 010.002.010C Material Name ....... BS4360 Gr5OD
UNS................ ................... Other Designation ........ BS4363 Gr5OD
Type .... . . . .. . ... Wrought Metal Form .... . . . . . . . . . . . . . Plate
Thickness ...................... 60 mm Composition Type.......... Actual
Composition Position . . . .. . . . . .. * ' Lot ID . . . . . . . .. . . . . . . . .
IReference .. . . . . . . . . . . . SHI-01
[ Compoosition See Page 14 100.1
Fabrication History
Heat Treatment............................ Producer ........... ........... Sumitomo
Year Produced............................ Addi Info ........................ .None
Source........................ Sumitomo Melting Practice ...................... *
Ingot Position............................. Killing Process.......................*
Process Temperature................... .... Process Time ........................ *
Rolling Conditions......................... Final Processing.....................NA
Final Temperature.......................... Final Time .................. *

Cold Work Strain.......................... Aging Temperature ........ 250 degC
ARinq Time 1......... : . 0 I.hr Location ..

Property Measurements
Test Type ................. Charpy V Impact Position................... ....... /4T
Specimen Type...................... Full Lateral Expansion.....................*
Shear Fracture...................... ...... Did Specimen Fracture?9 . . . . . . . . . . . . . . . . Yes
Did Specimen Split?........................ Standard Method......................

I Sandrd ear .................... .....

Oren Test Temp CVN Energy
degC Joules

T-L 0-4020
T-L 0 -20 246

-not reported



M arine Stut*l.W ns D aa

Material BS4360 Gr5QD Page 14100.6

Description
Material Code ................ 010.002.010C Material Name ............ BS4360 Gr5OD
UNS......... .......................... Other Designation - . ...... BS4360 Gr5OD
Type . . . . .. . . . . .. Wrought Metal Form .... . . . . . . . . . . . . . Plate
Thickness .............. 60 mm Composition Type ......- - .Actual
Composition Position .. . . . . . . . . . *Lot ID .... . . . .. . . . . .. . . . .
Reference........................ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

a 0

20o 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Main Stutua Togns Dat Ban

Material BS4360 Gr5OD Page 14100.7

Description
Material Code ................ 010.002.010D Material Name .... ..... BS4360 Gr5OD
UNS ................................... Other Designation ........ BS4360 Gr5OD
Type.....................--Wrought Metal Form ............... .... Plate
Thickness .............. 60 mm Composition Type .......... Actual
Composition Position ... . . . . . . . . . * Lot ID .... . . . . . . . . . . . . . .
Reference...................SHI-01
Composition See Page 14 100.1
Fabrication History
Heat Treatment............................ Producer ............... ...... .Sumitomo
Year Produced............................ Addi Info ......................... None
Source........................ Sumitomo Melting Practice ............ ......... *
Ingot Position ............... Killing Process.......................*
Process Temperature ............ * Process Time....... .......... *
Rolling Conditions .... ........ * Final Processing . .......... N.C.A
Final Temperature.......................... Final Time .....................
Cold Work Strain ..................... 3% Aging Temperature............... 250 degC
Alzing Time . . .. . . . . . . . .. 1.0 hr Location .. . . . . . .
Property Measurements
Test Type ................. Charpy V Impact Position .......................... /4T
Specimen Type...................... Full Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?9 . . . . . . . . . . . . . . . . Yes
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................
Standard Year ......................... *

Orien Test Temp CVN Energy
I degC Joules

T-L 0 -40 186
T-L 0 -20 227

*-not reported



Main Stutrl.og s DataB: n

Material BS4360 Gr5OD Page 14100.8

Description
Material Code ............... 010.002.0101) Material Name ...... BS4360 Gr50D
UNS.................. ...... ........... Other Designation ....... BS54360 Gr50D
Type ...................... Wrought Metal Form .....--------- *" Plate
Thickness ............... 60 mm Composition Type---------- Actual
Composition Position........................ Lot ID.............................
Reference...................SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' III 300.0

300.0 225.0

00
to0

S 200.0 150.0
uJ 0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 14100.9

Description
Material Code ................. 010.002.010E Material Name ......... . BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ----------------------- W rought M etal Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ............. SHI-01

[ Composition See Page 14100.1
Fabrication History
Heat Treatment .......................... * Producer ........................ Sumitomo
Year Produced ........................... * Addl Info .......................... None
Source .......................... Sumitomo M elting Practice ......................... *

Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ..................... N,C,A
Final Temperature ........................ * Final Tim e .............................. *
Cold Work Strain ...................... 5 % Aging Temperature ................ 250 degC
Aging Time ............ 1.0 hr Location ................................ *

Property Measurements
Test Type .................. Charpy V Impact Position ............................. I/4T
Specimen Type ........................ Full Lateral Expansion ........................ *

Shear Fracture ........................... * Did Specimen Fracture? ................. Yes
Did Specimen Split? ...................... * Standard Method .........................

[Standard Year ............... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 140
T-L 0 -20 218

* - not reported



Main Stutua TognI Dat Bank

Material BS4360 Gr50D Page 14100.10

Description
Material Code ................. 010.002.010E Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation .......... BS4360 Gr5OD
Type ..................... W rought Metal Form .............................. Plate

Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ......... ....................... *

Reference .......... .. . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

0

0 
150.0

0

100.0 75.0

0.0 0.0
I I , . I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

. not repoted



M arn Stutua Togns Dat Bank.

Material BS4360 Gr5OD Page 14200.1

Description
Material Code........ 010.002.O9DNA Material Name.............. BS4360 Gr5OD
UNS ........................... Other Designation ....... BS4360 Gr5OD
Type....................... Welded Joint Form ................ Plate
Thickness ........ ..... 60 mm Composition Type . ......... Actual
Composition Position . . . . . . . . . .. *Lot ID .... . . . . . . . . . . . . . .
IReference .. . . .... . . . . . . . SHI-01
Composition
C . . . . . . . . . . . . . . 0.13% M n . . . . . . . . . . . . . . .. 1.41%
P ............................. 0.013% S ................ 0.001%
Si ............................. 0.40% Cr............................. 0.02%
Ni............................. 0.17% Mo ............................ 0.02%
V ................ 0.004% Cu............................. 0.17%
Cb............................ 0.025% Ti....................... .... <0.003 %
B . . . . . . . . . . . . . . . <0.0001 % Al . . . . . . . . . . . . . . .. 0.028%
N......... .... ............. 0.0072 % Other Components ............
Fabrication History
Heat Treatment............................ Producer ............ Sumitomo
Year Produced............................ Addl Info ............. None
Source........................ Sumitomo Melting Practice .............
Ingot Position......................... * Killing Process .............
Process Temperature ........... * Process Time ....................... *'
Rolling Conditions............* Final Processing .............. *......... N
Final Temperature.......................... Final Time ..........................
Cold Work Strain.......................... Aging Temperature ...........
Alting Time .. . ... .. .. . ... * Location ..
Weld
Weld Code .............. 0I0.002.O9DNA Weld Type........................ SMA
Base Metal Thickness ........ 60 mm Welding Position............. Downhand IG
Preheat Temperature ......... 100 degC Metal Gap ........................ 3mm
Interpess Temperature ......... 250 degC Passes............................. *
Filler Specification............ Filler Name....................... L-50N
Filler Carbon Content .. ......... * Filler Metal Size ............ 4 mm
Shielding Gas . . . . . . . . . . . . .. * Voltage . . . . . . . . . . . . .. 24 volts
Amperage . - - - - - - . . . 160-190 amps Polarity ... . . . . . . . . . . . . ..
Travel Speed ................. 15-20 cm/min Heat Input/Pass.......... 20 KJ/cm
Joint Preparation ................. K-Groove Number of Sides ............. 2
Location wrt Weld 11......Imm in HAZ Location wrt Surface.........Full cross section
Post-Weld Heat Temp........... * Post-Weld Heat Time .................... *

Flux Type ..... . .......... * Flux Name .......................... *
IWeld Composition Reported? ............. No

(continued)
*-not reponad



Marn Stutua Togns Dat Bank.

Material BS4360 Gr50D Page 14200.2

(continued)
Property Measurements
Test Type ................ Fracture Toughness Position ... ...................... *
Orientation .............................. * Specim en Type .......................... *
Specimen Thickness ........ ............ * Crack Length ............................ *
Loading Type .................. ........ * Loading Rate ............................ *
K Q .................................... * K Ic .................................... *
Valid KIc? .............................. * Reason for Invalid ........................ *
Jlc . .... ... . ... ... .. . .. ... .... . . . . . .... * K Jc . .. . ... .. .. . .. .. . .. ... .. . .. . .. .
JIcpr ................................... * Initial COD ..........................
Curve Shape .. .......................... * Initial lI, JI ................... ......... *
M aximum' J, Jmax ........................ * Tearing M odulus ......................... *
Standard Method ................... BS5762 Standard Year ......................

Test Temp CODIc
degC mm

-30 0.13
-30 0.49
-30 0.60
-10 0.20
-10 0.38
-10 0.94

W-DOt-



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14200.3

Description
Material Code ......... O1.002.02DNA Material Name ........ BS4360 Gr5OD
UNS .................. * Other Designation ... .... BS4360 Gr5OD
Type .............. Welded Joint Form................ Plate
Thickness........................ 60 mm Composition Type .......... Actual
Composition Position ... ........ * Lot ID .............................

IReference ......................... SHI-01
IComposition See Page 14200.1
IFabrication History See Page 14200.1
Weld
Weld Code ........ OlO.002.O2DNA Weld Type ..................... SMA
Base Metal Thickness ......... 60 mm Welding Position . ....... Downhand IG
Preheat Temperature . ....... 100 degC Metal Gap . ............. 3 mm
Interpass Temperature ....... 250 degC Passes ... ................... *
Filler Specification . . . . . . .. . . .. * Filler Name . .. . . . .. . . . .. L-50N
Filler Carbon Content . .......... * Filler Metal Size .... ....... 4 mm
Shielding Gas . . . . . . . . . . . . .. *Voltage . . . . . . . . . . . . .. 24 volts
Amperage ................... 160-190 amps Polarity ..... .......... *
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass......... . 20 KJ/cm
Joint Preparation ................. K-Groove Number of Sides............. 2
Location wrt Weld............... Fusion line Location wrt Surface ....... Full cross section
Post-Weld Heat Temp ... ........ * Post-Weld Heat Time ........... *
Flux Type .. . . . . . . . . . . . . . . 0Flux Name . . . . . . . . . . . . . . .
IWeld Composition Reported?"............. No
Property Measurements
Test Type............... Fracture Toughness Position .... ............. *

Orientation ... . . . . . .. . . . . .. * Specimen Type . . . . . . . . . . . . . *

Specimen Thickness ... . ... .... . * Crack Length .... . ... .... ..
Loading Type . . . . . . . . . . . . .. *Loading Rate . . . . . . . . . . . . . .
K Q .. . . . . . . . . . . . . . . . . . *K Ic . . . . . . . . . . . . . . . . . .
Valid KIc?................................ Reason for [nvalid .............

Jic..................................... KJc ...................

Jlcpr .......................... Initial COD ......................... *
Curve Shape.............................. Initial JI. JI .........................
Maximum J, Jmax........... .............. Tearing Modulus......................*
Standard Method .......... BS5762 -Standard Year .....

Test Temp CODIc
degC mm

-3 01
-30 0.95
-30 1.36
-10 >1.68
-10 >1.69

1 -10 1 >1.73 1

r-ot-a



Material BS4360 Gr50D Page 14200.4

Description
Material Code ............... 010.002.09DNS Material Name .............. BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form .............................. Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ................... * Lot ID .................................
Reference .......................... SHI-01

I Composition See Page 14200.1
[ Fabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.09DNS Weld Type ........................ SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ....... ...... 250 degC Passes ................................ *
Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage .................... 160-190 amps Polarity ................................ *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ......... Full cross section
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Nam e .............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type ................ Fracture Toughness Position ................................ *
Orientation ............................. * Specimen Type .......................... *
Specimen Thickness ...................... * Crack Length ............................ *
Loading Type ........................... * Loading Rate ............................ *
KQ ... ............... * KIc .................................... *
Valid KIc? .............................. * Reason for Invalid ........................ *
JIc ........ . .......... .......... . ... * K ic ................ ................... *
Jlcpr .*............... Initial COD .......................
Curve Shape .. ............ * InitialJIJI.......................... *
Maximum J, Jmax. ........................ * Tearing Modulus ......................... *
Standard Method ................... BS5762 Standard Year ........ *

Test Temp CODIc
degC mm

-30 0.64

-30 1.20
-30 1.49
-10 1.03
-10 >1.80
-10 >1.81



Material BS4360 Gr50D Page 14200.5

Description
Material Code ............... 010.002.02DNS Material Name ............... B54360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual I
Composition Position ..................... * Lot ID ... .............................
Reference ...................... SHI-01

I Composition See Page 14200.1
I Fabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.02DNS Weld Type .......................... SMA
Base Metal Thickness ............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature .. ............ 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ............. 250 degC Passes ....................... ......... *
Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage .................... 160-190 amps Polarity ............................... *
Travel Speed ................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation ..... ....... K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ......... Full cross section
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Nam e .............................. *
Weld Composition Reported? ............. No
Properly Measurements
Test Type ................ Fracture Toughness Position ................................ *
Orientation .............................. * Specimen Type .......................... *
Specimen Thickness ....................... * Crack Length ............................ *
Loading Type .. ........................ * Loading Rate ............................ *
KQ . .................. * KIc .................................... *
Valid KIc? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * Reason for Invalid ........................ *
JIc .................................... * K Jc .................................... *
Jlcx ................................... * Initial COD .......................
Curve Shape . ........................... * Initial J ,JI ............................. *
Maximum J, Jmax ........................ * Tearing Modulus ......................... *
Standard Method .................. BS5762 Standard Year ......................

Test Temp CODIc
degC mm

-30 0.76
-30 1.33
-30 1.74
-10 1.50
-10 >1.83
-10 >1.83

•- not-m



Material BS4360 Gr50D Page 14200.6

Description
Material Code ............... 010.002.09DFA Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form - ............ . ....... Plate
Thickness .......................... 60 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ...............................
Reference ....................... SHI-01

[Composition See Page 14200.1
(Fabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.09DFA Weld Type .......................... SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content . .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage .................... 160-190 amps Polarity ................................ *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... Post-Weld Heat Time ..................... *
Flux Type ...... F......... - lux Nam e .............................. *
Weld Composition Reported?. .. ........ .. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *

Specimen Type .............. .......... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .................. *

Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........... .... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 135
T-L 0 -40 139
T-L 0 -40 148

. -nt-I



Marine Stutua Togns Dat Ban

Material BS4360 Gr5OD Page 14200.7

Description
Material Code ........ 010.002.09DFA Material Name ........ BS4360 Gr5OD
UNS ................ .. * Other Designation ....... BS4360 Gr5OD
Type . ........... .. Welded Joint Form .......... ...... Plate
Thickness....................... 60 mim Composition Type.......... Actual
Composition Position ................... * Lot ID .... ..............

Reference............SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
____ ___ ___ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ ___ ___ft-lb

400.0 I T 300.0

300.0 225.0

S 200.0 150.0
Iz)

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Main Stu 0u hns DaaBn

Material BS4360 Gr5OD Page 14200.8

Description
Material Code.............. 010.002.O2DFA Material Name............... BS4360 Gr50D
UNS ........ -------- _* Other Designation............. BS4360 Gr5OD
Type ................. Welded Joint Form........................... Plate
Thickness ... ............ 60 mm Composition Type............. ...... Actual

Composition Position......................... Lot ID ..............................
Reference ....... .................. SHI-01

[ Composition See Pape 14200.1
[ Fabrication History See Page 14200.1
WeldcV
Weld Code..................010.002.02DFA Weld Type................ ...... SMA
Base Metal Thickness....... .......... 60 mm Welding Position..............Downhand IG
Preheat Temperature............... 100 degC Metal Gap .......................... 3 mm

Inturpass Temperature.. ............. 250 degC Passes.................*
Fiffer Specification........... ......... * Filler Name........................ L-50N
Filler Carbon Content........... * Filler Metal Size ..................... 4 mmn
Shielding Gas.......................... * Voltage.......................... 24 volts

Amperage .................... 160-190 amps Polarity ....... ........
Travel Speed .................. 15-20 cm/mip Heat Input/Pass.......... 20 KJ/cm
Joint Preparation............. ..... K-Groove Number of Sides..................... 2
Location wrt Weld . ............... Fusion line Location wrt Surface ..... _ Final surface
Post-Weld Heat Temp ....................... Post-Weld Heat Time .. . .........

Flux Type----FuNae...................... ..........Fu am .......
IWeld Composition Repoted9 . . . . . . . . No
Property Measurements
Test Type............... Charpy V Impact Position ............................
Specimen Type ..... * Lateral Expansion ......................

Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . .

Did Specimen Split9 . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................
-Standard Year .. ... . . .. . *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 1 121
T-L 0 -40 214
T-L 0 -40 221 1

*-not reported



Material BS4360 Gr50D ,age 14200.9

Description
Material Code ............... 010.002.02DFA Material Name ............... BS4360 Gr5OD
UNS ... ................. ............ * Other Designation ............ BS4360 Gr5OD

Type ......................... W elded Joint Form ...... ......................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ............. .. * Lot ID ................................. *

Reference .......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
I I I I ,I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•not reportd



Material BS4360 Gr50D Page 14200.10

Description
Material Code .............. 010.,02.03DFA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ................. ............ Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ...... .............. * Lot ID .................................
Reference .......................... SHI-01
Composition See Page 14200.1

IFabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.03DFA Weld Type .......................... SMA
Base Metal Thickness ................ 60 mm Welding Position ............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification .......... ............ * Filler Name ........................ L-50N
Filler Carbon Content ................. * Filler Metal Size ......... ........ 4 mm
Shielding Gas .. ......................... * Voltage ........................... 24 volts
Amperage .................... 160-190 amps Polarity ................................ *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 1mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... Post-Weld Heat Time ..................... *
Flux Type .............................. Flux Name .............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type ........... ...... Charpy V Impact Position ................................ *

* ,

Specimen Type .......................... Lateral Expansion ................ ....... *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 260
T-L o -40 265
T-L o -40 291

noft 'n-r



Main Srutual Togns Dat Bank0

Material BS4360 Gr50D Page 14200.11

Description
Material Code ............... 010.002.03DFA Material Name ............... BS4360 GrOOD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ...................... .. Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ................. ... * Lot ID ................................. *
Reference ....................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb400.0 I I I I 1 300.0400.030.

300.0 225.0
0

8

200.0 150.0

100.0 75.0

0.0 0.0
I I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rMortd



ar r a

Material BS4360 Gr50D Page 14200.12

Description
Material Code ............... 010.002.04DFA Material Name ............. BS4360 Gr5OD
UNS ............... .................. • Other Designation ............ BS4360 Gr50D
Type ------------ _ --_----.... W elded Joint Form ............................... Plate
Thickness .... .................. 60 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ............................
Reference ......................... SHI-01

I Composition See PaRe 14200.1
Fabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.04DFA Weld Type .......................... SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC MetalGap .......................... 3 mm
Interpss Temperature .............. 250 degC Passes ................................. *

Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage ................... 160-190 amps Polarity ............................... *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation ..... ............ K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp, ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e .............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... - Lateral Expansion ........................ *
Shear Fracture . .......................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? ..................... * Standard Method ......................... 0
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 124
T-L 0 -40 159
T-L o -40 261

- not rqmrted



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14200.13

Description
Material Code.............. 010.002.O4DFA Material Name .......... BS4360 Gr5OD
UINS .................. ............. * Other Designation ...... BS4360 Gr5OD
Type ------------- WlWJit Fr ........................WleJon Fom.... Plate
Thickness ................ 60 mm Composition Type.......... Actual
Composition Position . . . . . . . . . .. *Lot ID ..... . . . .. . . . .. . . . .
IReference............... ........ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II 300.0

300.0 225.0

0

S 200.0 150.0

Iz0

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 '80.0 150.0

Test Temperature degC

-not reporte



Material BS4360 Gr5OD Page 14200.14

Description
Material Code ......... O10.002.O5DFA Material Name ........ BS4360 Gr5OD
UNS .................. * Other Designation ...... BS4360 Gr5OD
Type....................... Welded Joint Form................ Plate
Thickness....................... 60 mm Composition Type.......... Actual
Composition Position........................ Lot ID .................
Reference ............ ........ ... SHI-01
[Composition See Page 14200.1
(Fabrication History See Page 14200.1
Weld
Weld Cede .......... 010.002.OSDFA Weld Type ............. SMA~
Base Metal Thickness .......... 60 mm Welding Position .... ... Downhand iG
Preheat Temperature ......... 100 degC Metal Gap.............. 3 mmn
Interpass Temperature ........ 250 degC Passes ....................... *
Filler Specification . . . .. . . . . . .. * Filler Name . . . . .. . . . .. .. L-50N
Filler Carbon Content ........... * Filler Metal Size ............ 4 mm
Shielding Gas......................... * Voltage ........................ 24 volts
Amperage ................... 160-190 amps Polarity .................. ....
Travel Speed......... ....... 15-20 cm/ruin Heat Input/Pass.......... 20 KJ/cm
Joint Preparation ................. K-Groove Number of Sides ..... .. ..... 2
Location wrt Weld............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp, .......... Post-Weld Heat Time .- ...... ..
Flux Type .. . . . . . . . . . . .FluxName . . . . . . . . . . . . . . .

IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ......... Charpy V Impact Position ............................ *
Specimen Type ............. Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?................*
Did Specimen Split?'........... * Standard Method......................*
Standard Year ........................... _

Orien JTest Temp, CVN Energy

T-L 0 -40 1-79

T-L 0 -40 181
T-L 0 -40 192

-not-r



Main Stutua Toghes Dat Bank

Material BS4360 Gr5QD Page 14200.15

Description
Material Code................ 010.002.O5DFA Material Name .... BS4360 Gr50D
UNS .... ............ .. Other Designation ....... BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . .. . . . . . . . . . . .. Plate
Thickness ....... .... ... 60 mm Composition Type . ......... Actual
Composition Position . . . . . . . . . .. * Lot ID .. . . . . . . . . . . . . . . .
Reference.............SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' I 300.0

300.0 225.0

S200.0 150.0
LLI 0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-mot repwwm



Marine ~ ~ Stutua Togns Dat ank

Material BS4360 Gr5OD Page 14200.16

Description
Material Code ............... 010.002.09DRA Material Name ............... BS4360 Gr50D
UNS .................... . . ........ * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ... ....................... . Plate
Thickness .......................... 60 mm Composition Type ............. ..... Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... SHI-01

I CmposItlon See Page 14200.1
Fabrication History See Page 14200.1
Weld
Weld Code ................. 010.002.09DRA Weld Type .......................... SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ...................... * Filler Name ................. ....... L-50N
Filler Carbon Content .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage .................... 160-190 amps Polarity ................. .............. *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. lmm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type . ............................. * Flux Name .............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ................ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 135
T-L o -40 208
T-L o -40 228

"S-not-



Material BS4360 Gr50D Page 14200.17

Description
Material Code ............... 010.002.09DRA Material Name ............ BS4360 Gr5OD
UNS ---------............ * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type .................. Actual
Composition Position ........ ............ * Lot ID .................................
Reference ........... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I I I 300.0

300.0 225.0

0

200.0 0 150.0

0
100.0 75.0

0.0 0.0
I II a I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Tcs" Tempcrature degC

- not rqxart d



Material BS4360 Gr50D Page 14200.18

Description
Material Code .............. 010.002.09DBA Material Name .............. BS4360 Gr5OD
UNS ------ _---------------- * Other Designation ............ BS4360 Gr5OD
Type .................. . . W elded Joint Form ............................... Plate
Thickness ...... ................... 60 mm Composition Type ................... Actual
Composition Position ................. * Lot ID ............................
Reference ........................ SHI-01

I Composition See Page 14200.1
IFabrication History See Page 14200.1
Weld
Weld Code ................. 010.002.09DBA Weld Type ....................... SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ......................... 3 mm
Interpass Temperature .............. 250 degC Passes ........................... ..... *
Filler Specification ....................... * Filler Name ....................... L-50N
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ............... ...... .... 24 volts
Amperage .................... 160-190 amps Polarity ............................... *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ....................
Flux Type .............................. * Flux Name ..........................
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *Did Specimen Split? ...................... * Standard Method ......................... *

Standard Year . ......... ...... *
Orien Test Temp CVN Energy

degC Joules

T-L 0 -40 130
T-L 0 -40 134
T-L 0 -40 70

•not repotd



Material BS4360 Gr5QD Page 14200.19

Description
Material Code -- ------ 010.002.O9DBA Material Name ---- .... BS4360 Gr5OD
UNS ... ..... .... * Other Designation ----... BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness -........... 60 ... ( mm Composition Type.......... Actual
Composition Position ........... * Lot ID. ....
Reference .. . . . . . . . . . . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
00.0 I F300.0

300.0 225.0

S200.0 150.0

g 100.0 75.0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

f -no reporte



Main Stutua Togns Dat = *Ban

Material BS4360 Gr5OD Page 14200.20

DescrIption
Material Code ........ 010.002.O2DBA Material Name ........ BS4360 Gr5OD
UNS .................. Other Designation ....... BS4360 Or5OD
Type....................... Welded Joint Form .............. Plate
Thickness........................ 60 mmn Composition Type.......... Actual
Composition Position...........* Lot ID ........... .................
Reference..... ............. SHI-01

ICompositioni See Pa-ge 14200.1
1Fabrication History See Pajze 14200.1
Weld
Weld Code ......... 010.002.O2DBA Weld Type .............. SMA
Base Metal Thickness .......... 60 mm Welding Position ....... Downhand IG
Reheat Temperature ......... 100 degC Metal Gap.............. 3 num
Interpass Temperature ......... 250 degC Passes .................
Fiffer Specification ............ * Filler Name L-50N
Filler Carbon Content...................... * Fifter Metal Size.................... 4 mm
Shielding Gas ........ ................. * Voltage ........................ 24 volts
Amperage ................... 160-190 amps Polarity .......................
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass.......... 20 KJ/cm
Joint Preparation ................. K-Groove Number of Sides............. 2
Location wrt Weld ............... Fusion line Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp, ................. .. * Post-Weld Heat Time .................... a*
Flux Type ........................... * Flux Name ...............

IWeld Composition Reported? ............. No
Property Measurements
Test Type ................. Charpy V Impact Position.............................a*
Specimen Type............................ Lateral Excpansion......................a*
Shear Fracture.*..... *............*...... 0 Did Specimen Fracture?9 .........
Did Specimen Split? ............ * Standard Method....................... *
Standard Year ...... ...... *_ __ _ __I_

Ore Test Temp CVN Energy
__________ degC Joules
T-L 0 40107
T-L 0 -40 42
T-L 0 -40 . 62

rinot reported



M arieSrcua Toghns Dat Bank

Material BS4360 Gr5OD Page 14200.21

Description
material Code ....... 010.002.O2DBA Material Name ........... BS4360 Gr5OD
tiS ............................ Ohe Designation ........ BS4360 GrOOD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .............. 60 mm Composition Type .......... A ta
Composition Position . . . . . . . . . .. *Lot ID .... . . . . . . . . . . . . . .
Reference.................SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
____ ___ ___ ____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ____ ___ ___ ___ ft-lb

400.0 - 300.0

300.0 225.0

200.0 150.0

100.0 0 75.0

0
0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

fm-nOt-d



Marine Stutr 6.T * I.

Material BS4360 Gr5OD Page 14200.22

DescrIption
Material Code ........ O10.002.O3DBA Material Name --...... BS4360 Gr5OD
UNS .. . .. . .. ... ..... .. * Other Designation ... . .. . BS4360 Gr5OD
Type............. Welded Joint Form .............. ................ Plate
Thickness ............... 60 mm Composition Type.................. ,-Actual
Composition Position .. .. .... ... *Lot ID.................. ...... .
IReference...... .... ............. SHI-01
LComposltIon See Page 14200.1
[Fabrication History See Page 14200.1
Weld
Weld Code .... 01O.002.03DBA Weld Type .............. SMA
Base Metal Thickness ......... 60 mm Welding Position........... .... Downhand IG
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Interpass Temperature............. -. 250 degC Passes .............................. *
Filler Specification................ ....... * Filler Name........................ L-50N
Filler Carbon Content . ........ _ * Filler Metal Size........ ............. 4 mm
Shielding Gas.............. * Voltage ............... ........... 24 volts
Amperage .................... 160-190 amps Polarity ...............
Travel Speed .................. 15-20 cm/mmn Heat Input/Pass.......... 20 KJ/crn
Joint Preparation .................. K-Groove Number of Sides .......... .............. 2
Location wrt Weld ...... 1. mm in HAZ Location wrt. Surface....... Back surface not root
Post-Weld Heat Temp ........... Post-Weld Heat Time....................
Flux Type ....... *.... .. Flux Name...........................*
Weld Composition Reported? . . . . . . . . . . . . No
Property Measurements
Test Type ......... Charpy V Impact Position............... .............. *
Specimen Type....... .... * Lateral Expansion......................*

Sher Factre .......... ......... * Did Specimen Fracture?. . . . . . . . . . . . . . . . . .
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ............ *
Standard Year .. . . . . . . . . . . . .

Orien Test Temp CVN Energy
degC Joules

T-L 0-40 203
T-L 0 -40 275
T-L 0 -40 276

-not repoted



Material BS4360 Gr5QD r-ige 14200.23

DescrIption
Material Code ............... 010.002.O3DBA Material Name........ BS54360 GO5OD
UNS .................. * Other Designation ....... BS4360 Gr5OD
Type........................ Welded Joint Form.............................. Plate
Thickness........................ 60 mm Composition Type . ................. Actual
Composition Position .. . . . . . . . . - * Lot ID . . . . . . . . . . . .
Reference...................SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

I I I Ift-lb
400.0 300.0

300.0 225.0

0

0

S 200.0 0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 14200.24

Descriptlon -
Material Code..............O01O.002.O4DBA Material Name.............. BS4360 GO5OD
UNS ................................... Other Designation ............ BS4360 Gr5OD
Type....................... Welded Joint Form ............................ Plate
Thickness........................ 60 mm Composition Type .................. Actual
Composition Position....................... Lot ID.............................
Reference.................. SHI-01

[ Composhlion See Page 14200.1
[ Fabrication History See Page 14200.1
Weld
Weld Code .......... 010.002.O4DBA Weld Type .............. SMA
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand IG
Preheat Temperature ........ 100 degC Metal Gap .............. 3 nun
Interpass Temperature ... .......... 250 degC Passes............................. *
Filler Specification . . .. . . ... . .. * Filler Name . .. ... .. ... .. L-50N
Filler Carbon Content .. ......... * Filler Metal Size.................... 4 mm
Shielding Gas . . . . . . . . . . . . .. * Voltage . . . . . . . . . . . . .. 24 volts
Amperage ................... 160-190 amps Polarity..............._*
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass.......... 20 KJ/cm
Joint Preparation ................. K-Groove Number of Sides....................... 2
Location wrt Weld............. 3mm in HAZ Location wrt Surface....... Back surface not root
Post-Weld Heat Temp....................... Post-Weld Heat Time .................. *
Flux Type.................Flux Name .......................... *
Weld CompositioniReprted'*............. No
Property Measurements
Test Type....... ......... Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture? ................ *
Did Specimen Split'......................... Standard Method......................*
Standard Year . . . . . . . . . . . . .. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 172
T-L0 -403 229
T-LO0 -40 I 261

*-not reported



Main Stutua Toghes Dat Bank

Material BS4360 Gr5OD Page 14200.25

Description
Material Code .............. 010.002O4DBA Material Name .............. BS54360 GO5OD
UNS............. ......... ............. Other Designation ............ BS4360 Gr5OD
Type......................---Welded Joint Form ............................ Plate
Thickness........................6 Wmm Composition Type .................. Actual
Composition Position....................... Lot ID. ............
Reference ...... .. ............. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
4W .0 ------ ft-lb

I I I I 300.0

30D.0 225.0

0

200.0o 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not rqxwwa



Material BS4360 Gr5OD Page 14200.26

Description
Material Code..... ......... 00.002.O5DBA Material Name ........ BS4360 Gr5OD
UNS .... ... ................ * Other Designation ...... B S4360 GrSOD
Type ............. Welded Joint Form ................ Plate
Thickness ............. 60 mmn Composition Type............. .. Actual

Com osiio Poiton ....... ....... * Lot ID ......... .....................LReference.............SHI-01
[Compositlon See Page 14200.1

1Fabrication History See Page 14200.1
Weld
Weld Code................ 00.002.05DBA Weld Type......................... SMA
Base Metal Thickness ............ 60 mm Welding Position ....... Downhand IG
Preheat Temperature , ........ 100 degC Metal Gap .. .......... 3 mm
Interpass Temperature ....... 250 degC Passes .............................. *
Filler Specification ... -* FllrNm.................... * Fle ae.... -*---------L-50N
Filler Carbon Content...........* Filler Metal Size..................... 4 mm
Shielding Gas . . . . . . . . . . . . .. * Voltage . . . . . .. . . . . . .. 24 volts
Amperage ................... 160-190 amps Polarity ................ *
Travel Speed............ .... 15-20 cm/mmn Heat Input/Pass.......... 20 KJ/cm
Joint Preparation ................. K-Groove Number of Sides .............. 2
Location wrt Weld ........ 5mm in HAZ Location wrt Surface....... Back surface not root
Post-Weld Heat Temp ... ........ * Post-Weld Heat Time ........... *
Flux Type . . . . . . . .......... . . * Flux Name . . . . . . . . . . . . . . .
IWeld Composition Reported?........... No
Property Measurements
Test Type............. ... Charpy V Impact Position ................ *
Specimen Type........................ * Lateral Expansion ................. ... *
Shear Fracture............................ Did Specimen Fracture" ................ *
Did Specimen Split?"..................... * Standard Method .............. *

Standard Year .. .. .. .. .. .. .. .. .. *_ _ _ _ _ _ _ _ _ _ _ _

Orien Test Temp CVN Energy
___________ degC Joules
T-L 0 -40 191
T-L 0 -40 213
T-L 0-4G 232

*-not Ireponad



M arieSrcua og s Dat Bank

Material BS4360 Gr5OD Page 14200.27

Description
Material Code..............O01O.002.O5DBA Material Name........ BS4360 Gr5OD
UNS ...................... * Other Designation ...... BS54360 Gr5OD
Type ---- ---- ---.. .... Welded Joint Form . .. ........ ..... Plate
Thickness .................. 60 mm Composition Type .......... Actual
Composition Position .. . . . . . . . . . * Lot ID .. . .... ... . .. . . ....

Reference ....... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' III 300.0

300.0 225.0

15.
200.010.

0

100.0 75.0

0.0 0.0
t

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not "rwf~



Material BS4360 Gr5OD Page 14200.28

Description

Material Code ............... 010.002.09DFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... Welded Joint Form ........................... .Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................
Reference .......................... SHI-01

I Compositlon See Page 14200.1
Fabrication History See Page 14200.1
Weld
Weld Code ..... ............ 010.002.09DFS Weld Type .......................... SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature .............. 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage .................... 160-190 am ps Polarity ............................... *
Travel Speed ................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation ................. K-Groove Number of Sides ........... 2
Location wrt Weld ............. Imm in HAZ Location wrt Surface .......... Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Nam e .............................. *
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................... *
Specimen Type .......................... * Lateral Expansion ...... ................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *

Did Specimen Split? ...................... * Standard Method ........... ............. *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 122
T-L 0 -40 133
T-L 0 -40 149

- not r ord



Material BS4360 Gr5OD Page 14200.29

Description
Material Code.............. 010.002.O9DFS Material Name........ BS4360 Gr5OD
tINS ................................... Oher Designation ....... B S4360 Gr5OD
Type------------- edWJit Fr ...........................WeddJit Fr Plate
Thickness .............. 60 mnm Composition Type .......... Actual
Composition Position . . . . . . . . . .. *Lot ID .. . . . . . . . . . . . . . . .

IReference .......................... SM-101

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0

200.0 150.0

£i0

0
0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reorud



Marine. Stutua Togns Daa an

Material BS4360 Gr5OD Page 14200.30

Description
Material Code ............. _O10.002.O2DFS Material Name ........ BS4360 Gr5OD
UNS ... ... ..... ... .... Other Designation ...... . BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ---....... .... 60 mm Composition Type .......... Actual
Composition Position........... * Lot ID.............................
IReference .. . . . . . . . . . . ._ SHI-01
IComposition See Page 14200.1
1 Fabrication History See Page 14200.1
Weld
Weld Code ..... ... 010.002.O2DFS Weld Type .............. SMA
Base Metal Thickness ...... 60 mm Welding Position ........ Downhand IG
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Interpass Temperature ... .. ... 250 degC Passes ......... . .... .. .
Filler Specification ............ * Filler Name *...... .... --- L-50N
Filler Carbon Content...........* Filler Metal Size ................... 4 mm
Shielding Gas ...................... * Voltage..... ................... 24 volts
Amperage ................... 160-190 amps Polarity ............................ *
Travel Speed........ ........ 15-20 cm/mmn Heat Input/Pass.......... 20 KJ/cm
Joint Preparation....... ......... K-Groove Number of Sides .............. 2
Location wrt Weld ........ ....... Fusion line Location wit Surface ... .. Final surface
Post-Weld Heat Temp, ........ 600 degC Post-Weld Heat Time........ ........ 2.4 hr
Flux Type ........... . . . . . . . ... * Flux Name .. . . . . . . . . . . ... *
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ................... *

Specimen Type........ ................... Lateral Expansion ............
Shear Fracture............................ Did Specimen Fracture? ................ *
Did Specimen Split?......................... Standard Method......................*
Standard Year .. ...... *

Orien Test Temnp CVN Energy
degC Joules

T-L 0 -40 150
T-L 0 -40 181
T-L 0 -40 62

-not reported



Material BS4360 Gr50D Page 14200.31

Description
Material Code ............... 010.002.02DFS Material Name ............ BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 GrOOD
Type ......................... W elded Joint Form . .............................. Plate
Thickness .......................... 60 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ....................... . ..... *
Reference . .... ................ . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 ' I I I I 300.0

300.0 225.0

200.0 150.0

> 0k 0
100.0 75.0

0

0.0 0.0
I I 1 I , I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reportd



Material BS4360 Gr50D Page 14200.32

Descript on
Material Code ............... 010.002.03DFS Material Name .............. BS4360 Gr5OD
UNS ...... ......... ...... ........ * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .. ....................... 60 mm Composition Type ................... Actual
Composition Position .. ................... * Lot ID .............................
Reference .......................... SHI-O

I Composhtlon See Page 14200.1
Fabrication History See Page 14200.1
Weld

Weld Code .................. 010.002.03DFS Weld Type ......................... SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .............. 250 degC Passes .............. *
Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage .................... 160-190 amps Polarity ................................ *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation .... ............. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 1mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type . ............................. * Flux Nam e .............................. *
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *

Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 292

* - not reported



Material BS4360 Gr50D Page 14200.33

Description
Material Code ............... 010.002.03DFS Material Name ............... BS4360 Gr50D
UNS ................................. * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ......... ....... Actual
Composition Position ..................... * Lot ID .................................

IReference .............. ........... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0
0

200.0 150.0

100.0 75.0

0.0 i0.0

I I I I I 0.

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



M Srcu6 T aa

Material BS4360 Gr50D Page 14200.34

Description
Material Code ............... 010.002.04DFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness ..................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ... ....................... *

Reference ........... SHI-01
I Composition See Page 14200.1
IFabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.04DFS Weld Type .......................... SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................ *
Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas .............. ............ * Voltage ........................... 24 volts
Amperage .................... 160-190 amps Polarity ................................ *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type ..... . .. . .. .......... * Flux Nam e .............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 191
T-L 0 -40 195
T-L 0 -40 196

, r not rqxirt1d



Material BS4360 Gr50D Page 14200.35

Description
Material Code ............... 010.002.04DFS Material Name ............... BS4360 Gr50D
UNS .............. ................... * Other Designation ------...... BS4360 Gr50D
Type ........................ W elded Joint Form ......... ..... ............. Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position . ................. * Lot ID ................................. *

Reference .. ...... ............ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 ' I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
' II I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- t reported



Material BS4360 Gr50D Page 14200.36

Description
Material Code ............... 010.002 05DFS Material Name .............. BS4360 Gr5OD
UNS ................................... Other Designation ............ BS4360 Gr5OD
Type .......... ............. Welded Joint Form ........... ............. . Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ... ..............................
Reference . .... ........... SHI-01

I Composition See Page 14200.1
IFabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.05DFS Weld Type .......................... SMA
Base Metal Thickness ............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ........... .. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ................. ........ * Voltage ........................... 24 volts
Amperage .................... 160-190 am ps Polarity ................................ *
Travel Speed .................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation ................ K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .......................... * Flux Name .............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................... *
Specimen Type ....... .......... .. * Lateral Expansion ........................ *

Shear Fracture ........................... * Did Specimen Fracture? ... . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ............ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 197
T-L 0 -40 198
T-L 0 -40 204

• not rqemlort



Material BS4360 Gr5OD Page 14200.37

Description
Material Code................ 010.002.05DFS Material Name ........ BS4360 Gr5OD
UNS................................ * Other Designation ...... BS4360 Gr50D
Type .............. ......... .Welded Joint Form .. ............... Plate
Thickness ................... ...... 60 mm Composition Type ... ............... Actual
Composition Position........................ Lot ID ....... ......... ..............
Reference .... . . ... .. . .. . . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
ft-lb

400.030.

300.0 225.0

200.0150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not rqiorwed



Material BS4360 Gr5OD Page 14200.38

Description
Material Code......... ....... 010.002.O9DRS Material Name ........ BS4360 Gr5OD
UNS ................. * Other Designation ....... BS4360 Gr5OD
Type . . . . . . . .. . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .............. 60 mm Composition Type...... .......... ... Actual
Composition Position........... * Lot ID ..............................
Reference.............. ... SHI-01
Composition See Page 14200.1
Fabrication History See Page 14200.1
Weld
Weld Code ......... 010.002.09DRS Weld Type......................... SMA
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand, IG
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Interpass Teraperature .. . . . . . . 250 degC Passes .... . .. . .. . . .. . . .. *
Filler Specification .................... * Filler Name ............. L-50N
Filler Carbon Content .................... * Filler Metal Size . .................... 4 mm
Shielding Gas........................ * Voltage ............. 24 volts
Amperage .................... 160-190 amps P laxity ................ *

Travel Speed .................. 15-20 cm/mmn Weat Input/Pass.......... 20 KJ/cm
Joint Preparation ..... ............ K-Groove Number of Sides........................ 2
Location wrt Weld............. .Imm in HAZ Location wrt Surface ..... Back surface at root
Post-Weld Heat Temp ....... .. * Post-Weld Heat Time...........*
Flux Type ..... . . . . . . . . . . . . * Flux Name . . . .. .. . . . .. . ...

IWeld Composition Reported?. . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. *
Specimen Type............................. Lateral Expansion ..... ................. *
Shear Fracture....................... ...... Did Specimen Fracture?"..................*
Did Specimen Split?......................... Standard Method.......................*
Standard Year . . . . . . . . . . . . .. *

Orien Test Temp CVN Energy
__________ degC Joules
T-L 0 -40 194
T-L 0 -40 194
T-LO -40 216

-not reporte



MarineS Stutua Togns Dat BankU

Material BS4360 Gr5OD Page 14200.39

DescrIption
Material Code .............. 01O.002.O9DRS Material Name........ BS4360 Gr5OD
UNS .................. * Other Designation.....- BS4360 Gr5OD
Type . ............. Welded Joint Form .................. Plate
Thickness ............... 60 mm Composition Type ... . ....... Actual
Composition Position.......... ............ Lot ID ...................... ......
Reference.................. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.

300.0 225.0

00

00. 150.0
w 0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Main Stutua To ug s Dat Ban

Material BS4360 Gr5OD Page 14200.40

DescrIption
Material Code..............O010.002.09DBS Material Name........ BS4360 Gr5OD
UNS .............................. * Other Designation ...... B S4360 Gr5OD
Type...................... .Welded Joint Form................ Plate
Thickness......... ............. . 60 mm Composition Type .......... Actual
Composition Position....................... Lot ID.............................
Reference ....................... SHI-01

I[composition See Page 14200.1
1[Fabrication History See Page 14200.1
Weld
Weld Code .....----- 0lO.002.09DBS Weld Type ............ _ SMA
Base Metal Thickness .......... 60 mm Welding Position ...---- Downhand IG
Preheat Temperature .. ... 100 degC Metal Gap .............. 3 mm
Interpass Temperature .. .... .. 250 degC Passes . .. .. . .... ... . ... *
Filler Specification . . . . . . . . . . .. *Filler Name - --* - -*- - - - - - -- L-50N
Filler Carbon Content .. ......... * Filler Metal Size ........ ... 4 mm
Shielding Gas . . . . . . . . . . . . .. *Voltage . . . . . . . . . . . . .. 24 volts
Amperage ................... 160-190 amps Polarity .. .............
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass.......... 20 KJ/crn
Joint Preparation..--.............. K-Groove Number of Sides ....... ------ 2
Location wrt Weld............11 mm in HAZ Location wrt Surface....... Back surface not root
Post-Weld Heat Temp .......... Post-Weld Heat Time...................
Flux Type............................... Flux Name ..........................
Weld Composition Rep~orted? ....... No
Property Measurements
Test Type ................. Charpy V lImpart Position...................... ......
Specimen Type .................... . * Lateral Expansion.....................
Shear Fracture............................ Did Specimen Fracture?"................
Did Specimen Split?........................ Standard Method ............
Standard Year . . . . . . . . . . . . .. *

Oin Test Temp CVN Energy
T-LC Jo-4011

n- d0g Jo01es
T-L 0-40 130
T-LO 0 -40 1 140

*-not reported



Material BS4360 Gr5OD Page 14200.41

Dscrpt on
Material Code ........ 0lO.002.09DBS Material Name ....... BS54360 Gr5OD
IJNS .................. * Other Designation.....- BS54360 Gr5OD
Type . . . . . . . . .. W elded Joint Form .. . ... . . . . . .. . . . . .. Plate
Thickness ............... 60 mm Composition Type ........... Actual
Composition Position .. . . . . . . . . - * Lot ID . ... .. .. .. . . . . . . . . .

Reference ....... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

S 200.0 150.0

100.0 07.

0.0 0.0

Tes Teprtr deg

-200.0 
-130.0 

-60.0 
10.0 

80.0 150.0



Material BS4360 Gr50D Page 14200.42

Description
Material Code .............. 010.002.02DBS Material Name .......... .... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ........................ . W elded Joint Form .............................. Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID ................................
Reference ........................ SHI-01

[ Composltlon See Page 14200.1
[Fabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.02DBS Weld Type .......................... SMA
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .... . 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ------------------------- L-50N
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage .................... 160-190 am ps Polarity ................................ *
Travel Speed ................. 15-20 cm/min Heat Input/Pass ................... 20 KJ/cm
Joint Preparation .......... ....... K-Groove Number of Sides ......................... 2
Location wrt Weld .............. .Fusion line Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............. * Flux Nam e .............................. *
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . .... . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 134
T-L 0 -40 184
T-L o -40 224

.not reprted



Material BS4360 Gr5OD Page 14200.43

Description
Material Code.............. 010.002.O2DBS Material Name ....... BS4360 Gr5OD
UNS ... .................. * Other Designation ..... .BS4360 GO5OD
Type . ...-- - .-- -- -- -- - W elded Joint Form . . . . . . . .. . . . . .. Plate
Thickness ....... ...... 60 mm Composition Type ......... Actual
Composition Position...................* Lot ID .. .................

Reference ....... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

00

200.0150.0

> 0

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*not reported



Main Srcua Togns Dat Bank

Material BS4360 Gr5QD Page 14200.44

Description
Material Code ...... ........ 010.002.03DBS Material Name........ BS4360 Gr5OD
UNS .....-----I.- ......... * Other Designation ....... BS4360 Gr5OD
Type ........... I..Welded Joint Form .............. .......... . Plate
Thickness .............. 60 mm Composition Type . ..... .... Actual
Composition Position . . . . . . . . . .. * Lot ID .. . . . . .. . . . . .. . . . .
Reference.................. SHI-01

I CompiStion See Page 14200.1
I Fabrication History See Page 14200.1

Wel
Weld Code ................. 010.002.O3DBS Weld Type....................... SMA
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand IG
Preheat Temperature ....... 100 degC Metal Gap ......... .... 3 mm
Interpass Temperature ... ... 250 degC Passes........................ *
Filler Specification .. . . ... . . ... * Filler Name . . .. .. . .. . . .. L-50N
Filler Carbon Content . ......... * Filler Metal Size ...... .... 4 mm
Shielding Gas ....................... * Voltage .............. 24 volts
Amperage ................... 160-190 amps Polarity ......................
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass.......... 20 KJ/cm
Joint Preparation ........... K-Groove Number of Sides .............. 2
Location wrt Weld ........ Imm in HAZ Location wrt Surface .... Back surface not root
Post-Weld Heat Temp ........... * Post-Weld Heat Time...........
Flux Type . . . . . . . . . . . . . . Flux Name ... . . . . . . . . . . . . .

IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ............. .... Charpy VImpact Position ............................
Specimen Type .. .. . .. .. . . . . Lateral Expansion .. . . . . .. . . . . .
Shear Fracture............................ Did Specimen Fracture9  .. . . . . . . . . . . . . . .

Did Specimen Split?....................... Standard Method . ...........
Standard Year .. . . . . . . . . . . . .

Orien Test Temp CVN Energy
___ ___ degC Joules
T-L 0 -40 291I
T-Lo -40 291
T-LO -40 292

-not reported



Material BS4360 Gr5OD Page 14200.45

Description
Material Code........ 010.002.O3DBS Material Name ......... BS4360 Gr5OD
UNS .. .............. ..- Other Designation ... .... BS4360 Gr50D
Type --- -- -- -- --- -- -- -- W elded Joint Form . . . . . .. . . . . . . . .. Plate
Thickness........................ 60 mm Composition Type ......... Actual
Composition Position .............. ..... * Lot ID ... .............
IReference .. . . . . . . . . ... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0
0

~20.0 150.0ij
.00.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

.wi reporwd



Main Stutua Togns Dat Ban

Material BS4360 Gr50D Page 14200.46

Description
Material Code ............... 010.002.04DBS Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ........... Welded Joint Form .............................. Plate
Thickness .......................... 60 mm Composition Type ....... ....... .. Actual
Com position Position ..................... * Lot ID .................................
Reference .......................... SHI-01

I Composition See Page 14200.1
IFabrication History See Page 14200.1
Weld
Weld Code .................. 010.002.04DBS Weld Type .......................... SMA
Base Metal Thickness ............... 60 mm Welding Position ........... Downhand IG
Preheat Temperature .......... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ......................... L-50N
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 24 volts
Amperage ................. .. 160-190 amps Polarity ................................ *

Travel Speed ................. 15-20 cm/min Heat Input/Pass .................. 20 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time .....................
Flux Type .............................. * Flux N am e .. . ........................
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............ .................
Specimen Type .......................... * Lateral Expansion ................ .......
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .

Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method . ............. .......
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 208
T-L 0 -40 234
T-L 0 -40 292

.- not r



Material BS4360 Gr5OD Page 14200.47

Description
Material Code .... --- 010.002.O4DBS Material Name ........ BS4360 Gr5OD
UNS .................. * Other Designation ....... BS4360 GO5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness........................ 60 mm Composition Type ............. Actual
Composition Position .. .... .. .. . * Lot ID .................... .. .
Reference........................ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0
0

00

~200.0 0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

rinot reported



Material BS4360 Gr5OD Page 14200.48

Description
Material Code........ 010.002.05DBS Material Name .......... BS4360 GO5OD
UNS ....................... * Other Designation .. .... B S4360 GrSOD
Type . ............. Welded Joint Form ............... Plate
Thickness .............. 60 mm Composition Type . .. ...... - Actual
Composition Position . . . . .. . . . .. * Lot ID ..... . . .. . . . . . . . . .
Reference . ....... SHI-01

[ Composition See Page 14200.1-
[ Fabrication History See Page 14200.1
Weld
Weld Code ......... 0l0.002.O5DBS Weld Type ............... ..... SMA
Base Metal Thickness ... .... 60 mm Welding Position............. Downhand IG
Preheat Temperature ......... 100 degC Metal Gap ........................ 3mm
Interpass Temperature ....... 250 degC Passes............................. *
Filler Specification .... ... . . . . ... * Filler Name . . . . . . . .**- - - - L-50N
Filler Carbon Content . .......... * Filler Metal Size ............ 4mm
Shielding Gas......................... * Voltage............ ............ 24 volts
Amperage ... .......... 160-190 amps Polarity ...................... *
Travel Speed ................. 15-20 cm/mmn Heat Input/Pass ......... 20 KJ/cm
Joint Preparation ................. K-Groove Number of Sides ............. 2
Location wrt Weld........... .. 5mm in HAZ Location wrt Surface ... Back surface not root
Post-Weld Heat Temp, .......... Post-Weld Heat Time...........*
Flux Type . . . . . . . . . . . . . . . * Flux Name ... . . . . . . . . . . . .
IWeld Composition Reported?'............. No
Property Measurements
Test Type .......... Charpy V Impact Position ............................ *

Specimen Type . . . . . . . . . ... . . Lateral Expansion ... . . . . .. . ... *

Shear Fracture............................ Did Specimen Fracture?9 . . . . . . . . . . . . . . . *
Did Specimen Split?......................... Standard Method .............

Standard Year ........................ _ _ __*

Onien Test Temp CVN Energy
___________ degC I Joules
T-L 0 [ -40 187
T-L 0-40 j 193

______0 -40 229

*not rqPorwa



mrn S gs Dt Bank

Material BS4360 Gr50D Page 14200.49

De clIptlon
Material Code ............... 010.002.05DBS Material Name ............... BS 4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ..................... ... W elded Joint Form ............................... Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Com position Position ............... ..... * Lot ID .................................
Reference ...... ..... -. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

0

200.0 150.0
8

100.0 75.0

0.0 0.0
I I tI , I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

no fbVraoted



Material BS4360 Gr5OD Page 14300.1

Description
Material Code-------- 010.002.O9ENA Material Name ............... BS4360 Gr50D
UNS ............ ------ Other Designation............. BS4360 Gr5OD
Type . . . . . . . . . . . . W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ........... .. 60 mm Composition Type - ---. ..... Actual
Composition Position .... .... .Lot ID................ ... .. ...
Reference .... .... SI-01
Composition
C ................. 0.13% Mn.. . . . . . . . . . .......------- 1.41 %
P........... ................... 0.013% S ................. 0.001%
Si .. . . . . . . . . . . . . . 0.40% Cr . . . . . . . . . . . . . . .. 0.02%
Ni ............................... 0.17% Mo ............... 0.02%
V ..... .......... 0.004% Cu....................-----------0.17%
Cb 0.2%T....................._005% T .. ................ --- <0.003 %
B .............. <0.0001 % Al........................ ..... 0.028%
N -- - - - - - - - - - - - - - - 0.0072 % Other Components .. . . . . . . . . . .
Fabrication History
Heat Treatment............................ Producer .................. ..... Sumitomo
Year Produced............................. Addi Info .................... None
Source......................... Sumitomo Melting Practice ...... .................
Ingot Position ........ .. .... * Killing Process............. ...........
Process Temperature ............ * Process Time............. ...........
Rolling Conditio'ns ........... Final Processing.............._..........N
Final Temperature......... * Final Time ...........................
Cold Work Strain....................... ... * Aging Temperature....... ..............
Agqing Time............. .................. Location........................
Weld
Weld Code ......... 010.002.O9ENA Weld Type .............. SAW
Base Metal Thickness ......... 60 mmn Welding Position............... Downhand IG
Preheat Temperature ........ 100 degC Metal Gap ........ ..... 3 mm
Interpass Temperature............... -250 degC Passes.........................*
Filler Specification............ * Filler Name ....................... W36
Filler Carbon Content........................ Filler Metal Size ........ - 4 mm
Shielding Gas . . . . . . . . . . . . .. *Voltage .... . . . . . . . . . . . 36 volts
Amperage . . . . . . . . . .... 580 amps Polarity ... . . . . . . . . .. .._ *
Travel Speed . ......... 35 cm/min Heat Input/Pass .. ........ 35 KJ/cm
Joint Preparation . ......... K-Groove Number of Sides ........... .. 2
Location wrt Weld 11 ...... Imm in HAZ Location wrt Surface.......... Full cross section
Post-Weld Heat Temp .. ........ Post-Weld Heat Time ...................
Flux Type Flux Name . ............ BL55IWeld Composition Reported?. . . . . . . . . . . . . . No

(continued)
*not reported



Material BS4360 Gr50D Page 14300.2

(continued)
Property Measurements
Test Type ....... ...... . Fracture Toughness Position ..............................
Orientation ............................. * Specimen Type ..........................
Specimen Thickness ...................... * Crack Length ..........................
Loading Type ........................... * Loading Rate ...........................
K Q ....... .................. .......... * K Ic .................................... *
Valid KIc? .............................. * Reason for Invalid .....................
JIc .................. KJc.................. *
JIcpr . .................................. * Initial C O D .......... .................. *
Curve Shape ............................ * Initial JI, JI ............................. *
Maximum J, Jmax ........................ * Tearing Modulus ................. *
Standard Method ...... BS5762 Standard Year ............

Test Temp CODIc
degC mm

-30 0.42
-30 >1.49
-30 >1.66
-10 >1.57
-10 >1.69
-10 >1.73

* - not reported



Main Stutua Toug n Dat ank

Material BS4360 Gr5QD Page 14300.3

Description
Material Code.............. 00.002.O2ENA Material Name........ BS4360 GrOOD
UNS .................. * Other Designation ....... BS4360 Gr5OD
Type ....................... Welded Joint Form . ....... ....... Plate
Thickness........................ 60 mm Composition Type . ......... ....... Actual
Composition Position . . . . . . . . . .. * Lot ID .... . . . . . . . . . . . . . .
Reference .............. ...... SHI-01

I CompIosition See Page 14300.1
Fabrication History See Page 14300.1 7---
Weld
Weld Code ......... _ 010.002.O2ENA Weld Type .............. SAW
Base Metal Thickness ...... . 60 mm Welding Position ........ Downhand IG
Preheat Temperature . ....... 100 degC Metal Gap . ............. 3 mm
Interpass Temperature .... .... 250 degC Passes .. .. .... .. .. . .... *
Filler Specification .. . ... .. . .. . . * Filler Name .. . . . . . ..-. . . . W36
Filler Carbon Content . ........ * Filler Metal Size ............ 4 mm
Shielding Gas... .................. ... * Voltage ........................ 36 volts
Amperage...................... 580 amps Polarity ............................
Travel Speed ........... 35 cm/mmn Heat Input/Pass . ......... 35 KJ/cm
Joint Preparation ...... . .. K-Groove Number of Sides ............... 2
Location wrt Weld ......... Fusion line Location wrt Surface ..... Full cross section
Post-Weld Heat Temp .. ........ Post-Weld Heat Time ........... *
Flux Type ................ Flux Name........................ BL55
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ........ Fracture Toughness Position ............................ *
Orientation .. . . . . . . . . . . . . . .Specimen Type . . . . . . . . . . . . .
Specimen Thickness . .. .. .. .. .. Crack Length ... .. ... .... . .
Loading Type .. . . . . . .. . . . . . Loading Rate ... . . . . . . . . . . . .
K Q .. . . . . . . . .. . . . . . . K c .. . . . .. . . . .. . . . *
Valid KIc?....................* Reas~on for Invalid....... ....... ...... *
JIc.............................. ....... Kjc................................ *
lcpr .......... _IiilCD.............................Inta O *
Curve Shape.............................. Initial JI, JI . .............. *
Maximum J, Jm~ix .......... Tearing Modulus . ........... *
Standard Method . ...... BS5762 . Standard Year . ............. *

lest Temp CODIc
degC mm

-30 0.13
-30 0.52
-30 0.78
-10 0.51
-10 0.83
-10 >1.72 _

*-not repmrtd



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14300.4

Description
Material Code ........ 01O.002.O9ENS Material Name ........ BS4360 Gr5OD
UNS .... ... . .. .. .. _-.. * Other Designation ... . .. . BS4360 GrSOD.
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . ... Plate !
Thickness...... ....... ............ 60 mm Composition Type .......... Actual,
Composition Position.. ...................... Lot ID .. ...............
Reference .. .... SHI-01

I Composition See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code ...... .... 010.002.O9ENS Weld Type .............. SAW
Base Metal Thickness - .....-. 60 mm Welding Position ........ Downhand IG'
Preheat Temperature ........ 100 degC Metal Gap ................... 3 mii
Interpass Temperature .. .. . . . . 250 degC Passes .. . . . .. . .. . .. . . . . *
Filler Specification . .......... * Filler Name ......................... W36
Filler Carbon Content.. ........ _ * Filler Metal Size..................... 4 mm
Shielding Gas ........ ...... * Voltage .......... 3... 6 volts

Amperage ... . . . . .. . ... 580 amps Polazity ... . . . . . . . . . . . - -
Travel Speed .......... 35 cm/mmn Heat Input/Pass ................... 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides........................ 2
Location wii Weld ....... 11 mm in HAZ Location wrt Surface ------ .. k-~ ;ijss section
Post-Weld Heat Temp . .... 600 degC Post-Weld Heat Time..... ............. 2.4 hr
Flux Type ......... ........ Flux Name .......... BL55
IWeld Composition Reported? ..... No
Property Measurements
Test Type . . .. .... Fracture Toughness Position ...... . ... ....
Orientation .. . . . . . . . . . . . . .. * Specimen Type . . . . . . . . . . . . .
Specimen Thickness .. . . . . . . . . . . * Crack Length . . . . . . . . . . . . ..
Loading Type . . . . . . . . . . . . .. *Loading Rate . . . . . . . . . . . . . .
K Q .. . . . . . . . . . . . . . . . . . *K Ic ... .. . . . . . . . . . . .
Valid KIc? -- . . . . . . . . . . . . . Reason for Invalid . . . . . . . . . . . .
Jic .. . . . . . . . . . . .. . . . . * K c . . . ..... .. . . . . . . . . .
Jlcpr . . . . . . . . . . . . . . . . .. * Initial CO D . . . . . . . . . . . . . . .
Curve Shape .. . . . . . - - - - - - * Initial J!, J31 . . . . . .. . . . . . . .
Maximum J, imax .. .. . . ... .. .. * Tearing Modulus .. ... ......
Standard Method .... _..._ .. -B55762 - Standard Year . ... .... .....

Test Temp CODIc
degC mm

-30 1.39
-30 1.79
-30 >1.81
-10 >1.79
-10 > 1.79
-10 1 >1.80 _

*-not reported



Main Stutr.70ons Dat B** -ank

Material BS4360 Gr5OD M ge 14300.5

Description 1
Material Code ...... 0IO.002.O2ENS Material Name . .......... BS4360 Gr5OD
UNS --- ------ Other Designation ....... BS4360 Gr5OD
Type .. . . . . . . . . . . W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .. . ... . .- - --- 60 mm Composition Type . .... .. ... Actual
Composition Position ..................... * Lot ID ..... ......... ...
IReference ...... .... SHI-01
IComposition See Page 14300.1
I Fabrication History See Page 14300.1
Weld
Weld Code..................O10.0C2.O2ENS Weld Type - ............ SAWI
Base Metal Thickness ......... 60 mm Welding Position ....... Downhand IG
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Interpass Temperature .. . . .. . . 250 degC Passes .... . . . . . . . . . . . . . . *
Filler Specification . . . . . . . . . . .. * Filler Name . . . . . . . . . . . .. W36
Filler Carbon Content . . . ... . . ... * Filler Metal Size . .. . .. . . ... ,4 mm
Shielding Gas .. . . . . . . . . . . * Voltage . . . . . . . . . . . . .. 36 volts
Amperage....................... 580 amps Polarity ...............
Travel Speed .................... 35 cm/mmn Heat Input/Pass ........ _ 35 KJ/cm
Joint Preparation .................. K-Groove Numbe: of Sides........................ 2
Location wrt Weld................Fusion line Location wrt Surface ..... Full cross section
Post-Weld Heat Temp ....... _600 degC Post-Weld Heat Time..................2.4 hr
Flux Type ..... .. . . .. Flux Name .............. BL55
IWeld ComposiionReprted? No
Property Measurements
Test Type.... ... Fracture Toughness Position ............................. *

Orientation . . . . . . . . . . . . . .. * Specimen Type . . . . . . . . . . . .
Specimen Thickness..... ................. * Crack Length .............. *

Loading Type............ ................. Loading Rate.......................... *

KQ .................................. * Kc............ ...c...
Valid KIc?................................ Reason for Invalid..... ........ ........ *

Jkc............. I..... I..-r...... I.......... ... KJc ....... .. .... ... ..
Jlcpr............ .......................... Init~ial COD * ........ ....
Curve Shape.... ....................... * Initial JI, JI ... .....
Maximum J, Jmax --- ........ * Tearing Modulus.......................
Standard Method ......... BS5762 - Standard Year ....

Test Temp CODIc
degC mm

-30 0.56
-30 0.70
-30 0.92
-10 1.22
-10 >1.78
-10 > 1.79 J

*not repoted



Material BS4360 Gr50D Page 14300.6

Description
Material Code ............... 010.002.09EFA Material Name ............... BS4360 GrSOD
UNS .......................... .... * Other Designation ............ BS4360 GrSOD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position .......... .......... * Lot ID .................................
Reference ...................... SHI-01

I Composition See Page 14300.1
I Fabrication History See Page 14300.1
Weld

Weld Code .................. 010.002.09EFA Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Nam e .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........ .................. * Voltage ..... ................ ... 36 volts
Amperage ........................ 580 amps Polarity ....................... ........ *
Travel Speed .................... 35 cm/min Heat Input/Pass .................. 35 KJ/cm
Joint Preparation ................ K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ................ .... * Post-Weld Heat Time .................... *
Flux Type .......................... ... * Flux Nam e .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Secimen Type . ............. ........... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ..... . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year .......... . . . ........ *

Orten Test Temp CVN Energy
degC Joules

T-L 0 -40 212
T-L 0 -40 225
T-L 0 -40 230

* - not reported



Material BS4360 Gr50D Page 14300.7

Description
Material Code ............... 010.002.09EFA Material Name -----.......... BS4360 Gr5OD
UNS .......................... ........ * Other Designation ............ BS4360 Gr50D
Type ...................... Welded Joint Form .............................. Plate
Thickness 60......... ..... 6 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .............................
Reference .. ...................... SHI-O1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb4000 I I I I I I 300.0400.030.

300.0 225.0

8
200.0 0 150.0

100.0 75.0

0.0 0.0
I I I I I l

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

w- not-ie



Main Stutua To.hns Dpt Bank - a

Material BS436Q Gr5OD Page 14300.8

Description
Material Code ........ 010.002.O2EFA Material Name .... BS4360 Gr5OD
UNS __................ * Other Designation .. BS4360 Gr5OD
Type .. . . . . . . .W elded Joint Form . . .. . . . . . . . . . . .. Plate
Thickness ....-- ---- 60 mm Composition Type .......... Actual
Composition Position .... . . . . . . Lot ID .. . . . . .. . . . . . . .
Reference......................... SHI-01

I Composition See Page 14300.1
I Fabrication History See Page 14300.1
Weld
Weld Code .. .... .... 010.002.O2EFA Weld Type................ ......... SA WBase Metal Thickness ..... 60 mm Welding Position............... Downhand IG
Preheat Temperature . ....... 100 degC Metal Gap _------------ 3mm
Interpass Temperature - - . . . .. 250 degC Passes - - - - - - - - - -- . . . . .. *

Filler Specification .. . . . . . . . . *Filler Name .. . . . . . . . . . . . . W 36'
Filler Carbon Content . . . . .. . . . .. * Filler Metal Size .. .. .. . . .. .. 4 mm
Shielding Gas . . . . . . . . . . . . .. * Voltage . . . . . . . . . . . . .. 36 volts
Amperage....................... 580 amps Polarity ----- ............ .

Travel Speed................. .. .35 em/mmn Heat Input/Pass .......... 35 KJ/cmn
Joint Preparation .................. K-Groove Number of Sides ................ ........ 2
Location wrt Weld ...... Fusion line Location wrt Surface ....... Final surface
Post-Weld Heat Temp ... ........ * Post-Weld Heat Time ........... *
Flux Type .. . . . . . . . . . . . . . *Flux Name .. . . . . . . . . . . . BL55
IWeld Composition Reported?. . . . . . . . . . . . . . No
Property Measurements
Test Type .......... Charpy V Impact Position .................... __........*
Specimen Type ............. * Lateral Expansion ......... ............. *

Shear Fracture............................. Did Specimen Fracture? ..........
Did Specimen Split?......................... Standard Method ............ *
Standard Year .. ...... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 212
T-L 0 -40 93
T.LO -40 96

not reported



Material BS4360 Gr50D Page 14300.9

Description
Material Code ............... 010.002.02EFA Material Name ............... BS4360 GrOOD
UNS ................................... * Other Designation . .......... BS4360 Gr5OD
Type ............ ............ W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Com position Position ............. ....... Lot ID .................................
Reference ........... .. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb1 I I I I !I30 .
400.0

300.0 225.0

0

o 150.0¥ 200.0

100.0 75.0

0.0 1 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not reporwa



Material BS4360 Gr50D Page 14300.10

Description
Material Code ............... 010.002.03EFA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type .................. Actual
Composition Position .................... * Lot ID .................................
Reference ............... SHI-01

I Composition See Page 14300.1
I Fabrication History See Page 14300.1
Weld
Weld Code .................. 010.002.03EFA Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ........ ................. W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ......... .. ............... * Voltage .......................... 36 volts
Am perage ....................... 580 amps Polarity . .............. .............. *
Travel Speed .................... 35 cm/min Heat Input/Pass .................. 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ........ lIm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time .................... *
Flux Type .............................. * Flux Nam e ......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type ............ ..... Charpy V Impact Position ............................... *
Specimen Type ............ ........ * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ........... ....... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 115
T-L 0 -40 123
T-L 0 -40 89

ri - 110(



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14300.11

Description
Material Code.............. 010.002.O3EFA Material Name ....... BS4360 GO5OD
UNS .................. * Other Designation ....... BS54360 Gr5OD
Type ----------....... Welded Joint Form .. ........ .... Plate
Thickness .............. 60 mm Composition Type .......... Actual
Composition Position . - - -- - - - - - * Lot ID .. . . . . . . .. . . . . . .
Reference ....... SHI-01

-300,0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

Lv 200.0 150.0

LU0

0

100.0 075.0
0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not rqxrted



M an Stutua *oqns Dat -B n

Material BS4360 Gr5OD Page 14300.12

Description
Material Code................ 01O.002.O4EFA Material Name ........ BS4360 Gr5OD
UNS .................. * Other Designation ...... BS54360 Gr5OD
Type ............. Welded Joint Form................ Plate
Thickness......... ............. 60 mm Composition Type ................... Actual
Composition Position . . . . . . .. . .. * Lot ID . . . . . . . . . . . . . . . .
IReference .................. I....... SHI-01
I Composition See Page 14300.1
IFabrication History See Page 14300.1

Weld Code .......... 010.002.04EFA Weld Type .............. SAW
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand IG
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Interpass Temperature .. . . . .. . 250 degC Passes .. . . .. .. .. . . . .. . . *
Filler Specification .. . . . .. . . *Filler Name ... . . . . . . . . . . W36
Filler Carbon Content . .. .... .. .. * Filler Metal Size ............ 4 mm
Shielding Gas .... ................. Voltage.......................... 36 volts
Amperage....... ...... .......... 580 amps Polarity ............................. *
Travel Speed ........... 35 cm/mmn Heat Input/Pass .......... 35 KJ/cm
Joint Preparation .......... K-Groove Number of Sides ............... 2
Location wrt Weld ........ 3mm in HAZ Location wit Surface ....... Final surface
Post-Weld Heat Temp . ......... * Post-Weld Heat Time...........*
Flux Type ............... Flux Name .............. BL55
IWeld Composition Reported?. . . . . . . . . . . . . . No
Property Measurements
Test Type.... .............. Charpy V Impact Position ............................. *
Specimen Type. ..................... * Lateral Expansion......................*
Shear Fracture.......................... * Did Specimen Fracture9 . . . . . . . . . . . . . . . . . *
Did Specimen Split?......................... Standard Method.............. ........
Standard Year ..... ,..-*

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 107
T-LO0 -40 154
T-L 0 -40 189

~not rqma



Material BS4360 Gr50D Page 14300.13

Description
Material Code ............... 010.002.04EFA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .................................
Reference .... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbI I I I I I I 300.0
400.0

300.0 225.0

0

200.0 150.0

0* 0

100.0 o 75.0

0.0 0.0
II , I I i I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

W ot rewrted



M arn Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14300.14

Dscriptionl
Material Code.............. 0lO.002.05EFA Material Name........ BS4360 Gr5OD
UNS .................. Other Designation ....... BS4360 Gr5OD
Type . . .. . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .............. 60 mm Composition Type . ......... Actual
Composition Position ............ ... . * Lot D ......... ........

IReference .... . ... . . . . - - -- SHI-01
Icomposition See Page 14300.1
I Fabrication History See Page 14300.1
Weld
Weld Code................. 010.002.05EFA Weld Type .............. SAW
Base Metal Thickness ......... 60 mm Welding Position -----... Downhand IG
Preheat Temperature . ....... 100 degC Metal Gap . ............. 3 mm
Interpass Temperature ..... . .. 250 degC Passes .. .. .... ... .. ... . *
Filler Specification............ * Filler Name ........ ....... W36
Filler Carbon Content...................... * Filler Metal Size ............. 4 mm
Shielding Gas..........................Voltage .............. 36 volts
Amperage .. . . . . . . . . . .. 580 amps Polarity ... . . . . . . . . . . . . . . *
Travel Speed ........ - 35 cimnin Heat Input/Pass ....... ... 35 KJ/cm
Joint Preparation ...... .... K-Groove Number of Sides .......... ..... 2
Location wrt Weld ........ 5mm in HAZ Location wrt Surface ....... Final surface
Post-Weld Heat Temp ... ........ * Post-Weld Heat Time ........... *
Flux Type...................... .. Flux Name .................. BL55
IWeld CompositioniReprted*9 . . '. '. . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ............ ............... *
Specimen Type................. .. . Lateral Expansion ............
Shear Fracture.......................... Did Specimen Fracture?9 .. . . . . . . . . . . . . . . 0
Did Specimen Split?9 .. ......... * Standard Method . ............ *

Standard Year ......... ......... _......._

Onien Test Temp CVN Erergy
degC Joules

T-L 0 -40 117
T-L. 0 -403 119
T-ILO -40 . 147

*-not reported



M arn Stutua Togns Dat Bank.

Material BS4360 Gr5OD Page 14300.15

Description
Material Code ................ 010.0O2.0-<EFA Material Name -------- BS4360 GO5OD
UNS .... ...... ........ Other Designation ....... BS436OGr5OD
Type . . . . . .. . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness 6............. 0 mm Composition Typo -- --..... Actual
Composition Position . ......... Lot ID -

Reference.................... ... SHI-01 ________________________

-300. -180.0 -60.0 60.0 180.0 300.' degF

400.0 300.0 I

300.0 225.0

~20.0 150.0

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 14300.16

Description
material Code.............. 01O.002.09ERA Material Name........ BS4360 Gr5OD
IJNS.................................... Other Designation ...... BS4360 GrOOD
Type....................... Welded Joint Form................ Plate
Thickness........................ 60 mm Composition Type.......... Actual
Composition Position ................. * Lot ID ......................
Reference ................... SHI-01
1Composition See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code ......... 010.002.O9ERA Weld Type ........................ SAW
Base Metal Thickness............... 60 mm Welding Position ....... Downhand IG
Preheat Temperature .............. 100 degC Metal Gap.............. 3 mm
Interpass Temperature............. 250 degC Passes ............................. *
Filler Specification......................... Filler Name........................ W36
Filler Carbon Content....................... Filler Metal Size.................... 4 mm
Shielding Gas............................. Voltage ........................ 36 volts
Amperage.....................---580 amps Polarity ............................ *
Travel Speed ................... 35 cm/mmn Heat Input/Pass.......... 35 KJ/cm
Joint Preparation ................. K-Groove Number of Sides....................... 2
Location wrt Weld............1lmm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp....................... Post-Weld Heat Time............ ...... *
Flux Type............ ................... Flux Name........................ BL55
IWeld Composition Reported?............ No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................. Did Specimen Fracture?'................*
Did Specimen Split?........................ Standard Method......................*
Standard Year .. ...... *

Orien Test Temp CVN Energy
__________ degC Joules
T-L 0 -40 140
T-L 0 -40 184
T-L 0 -40 96

r ot rqwrted



Material BS4360 Gr5OD Page 14300.1.

Description
Material Code ............... 010.002.09ERA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elaed Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................

I Reference .......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI I I I 1 I ' I 300.0

400.0

300.0 225.0

0

200.0 150.0

0

100.0 75.0

0.0 0.0
I II I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-n ro t



Material BS4360 Gr5OD Page 14300.18

Description
Material Code..............O010.002.O9EBA Material Name........ BS4360 Gr5OD
UNS .............................. * Other Designation ...... BS4360 Gr5OD
Type....................... Welded Joint Form................ Plate
Thickness........................ 60 mm Composition Type .................. Actual
Composition Position...........* Lot ID .............................
Reference .. . . . .. . . .. SHI-01

[ Composition See Page 14300.1
[Fabrication History See Page 14300.1
Weld
Weld Code .......... 010.002.O9EBA Weld Type .............. SAW
Base Metal Thickness............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature.............. 100 degC Metal Gap.............. 3 mmn
Interpass Temperature............. 250 degC Passes ............................. *
Filler Specification.......................... Filler Name........................ W36
Filler Carbon Content....................... Filler Metal Size.................... 4 mm
Shielding Gas............................. Voltage ........................ 36 volts
Amperage...................... 580 amps Polarity ............................ *
Travel Speed ................... 35 cm/mmn Heat Input/Pass.......... 35 KJ/cm
Joint Preparation ................. K-Groove Number of Sides....................... 2
Location wrt Weld............11 mm in HAZ Location wrt Surface ... Back surface not root
Post-Weld Heat Temp..................... * Post-Weld Heat Time .................. *
Flux Type ...... i.... .... ................ Flux Name........................ BL55
IWeld Composition Rorted' ............. No
Property Measurements
Test Tr ................. Charpy V Impact Position ............................ *
Specimeti Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?'................*
Did Specimen Split?......................... Standard Method......................
Standard Year . . . . . . . . . . . . .. *

Orien jTest Temp, CVN Energy

T-L Joul0e21
T-L 0 -40 217
T-L 0 -40 222



Main Stutua Toghes Dat ank

Material BS4360 Gr5OD Page 14300.19

Description
Material Code .............. 01O.002.O9EBA Material Name.............. BS4360 Gr5OD
UNS.................................... Other Designation ............ BS4360 Gr5OD
Type..........---............ Welded Joint Form.............. .............. Plate
Thickness .............. 60 mm Composition Type .................. Actual
Composition Position........... * Lot ID...................... .......
Reference .. . . . . . . .. - - SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

S 200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repmusd



Material BS4360 Gr5OD Page 14300.20

Description
Material Code.............. 010.002.O2EBA Material Name........ BS4360 GrOOD
UNS.................................... Other Designation ...... BS54360 Gr5OD
Type....................... Welded Joint Form................ Plate
Thickness....................... 60 mm Composition Type .................. Actual
Composition Position .................... * Lot ID .................
Reference.................. SHI-01

I Composition See Pag~e 14300.1
Fabrication History See Pa-eR1300.1-
Weld
Weld Code ................. 010.002.O2EBA Weld Type ............. SAW
Base Metal Thickness............... 60 mm Welding Position ....... Downhand IO
Preheat Temperature.............. 100 degC Metal Gap.............. 3 mm
Interpass Temperature............. 250 degC Passes ............ ....
Filler Specification......................... Filler Name ............. W36
Filler Carbon Content....................... Filler Metal Size.................... 4 mm
Shielding Gas............................. Voltage.............. 36 volts
Amperage...................... 580 amps Polarity ..................... *
Travel Speed ................... 35 cm/mmn Heat Input/Pass.......... 35 KJ/cm
Joint Preparation ................. K-Groove Number of Sides .............. 2
Location wrt Weld............... Fusion line Location wrt Surface....... Back surface not root
Post-Weld Heat Temp....................... Post-Weld Heat Time .................. *
Flux Type................................ Flux Name........................ BL55
IWeld Composition Reported? ............. No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . . *
Did Specimen Split?9 .. . . . . . . . . . . . . . . . . . . . * Standard Method...................... *
Standard Year ........ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 240
T-L 0 -40 55
T-LO -40 83

-not repculed



Material BS4360 Gr50D Page 14300.21

Description
Material Code .............. 010.002.02EBA Material Name .............. BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID .................................
Reference ..... .................. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 II I I I I 300.0

300.0 225.0

0

200.0 150.0

100.0 75.0

0

0

0.0 0.0
E II i I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•a - fopot



Matoorial BS4360 Gr5OD Page 14300.22

Decription
Material Code..............--010.002.03EBA Material Name ....... BS4360 Gr5OD
UNS.................................... Other Designation............-B S4360 GO5OD
Type......................---Welded Joint Form ................ Plate
Thickness........................ 60 mm Composition Type .................. Actual
Composition Position............ ...... * Lot ID.
Reference........................ SHI-01

I Composition See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code .......... 010.002.O3EBA Weld Type .............. SAW
Base Metal Thickness .......... 60 mm Welding Position ....... Downhand IG
Prehieat Temperature ........... 100 degC Metal Gap-------------- 3 mm
Interpass Temperature............. 250 degC Passes ................ *

Filler Specification......................... Filler Name ............. W36
Filler Carbon Content....................... Filler Metal Size ............. 4 mm
Shielding Gas............................. Voltage.............. 36 volts
Amperage...................... 580 amps Polarity ................ *
Travel Speed..................--35 cm/mmn Heat Input/Pass .......... 35 KJ/cm
Joint Preparation ................. K-Groove Number of Sides ... . . . . 2
Location wrt Weld.............1Imm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp....................... Post-Weld Heat Time.........
Flux Type........... .................... Flux Name ------------- BL55
IWeld Composition Reported? ............. No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................. Did Specimen Fracture?'................*
Did Specimen Split' ........... * Standard Method. .........
Standard Year .... ... _.... *I

Ore 1 es Temp CVN Energy

T-Lo j -40 146
TL J 0 40 243

*-not reporte



Marine0 Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14300.23

Description
Material Code.............. 010.002.O3EBA Material Name ....... BS4360 Gr5OD
UNS.................................... Other Designation --------- BS4360 GO5OD
Type....................... Welded Joint Form ........... ....... Plate
Thickness ............... 60 mm Composition Type.......... Actual
Composition Position . . . . . . . . . .. *Lot ID...... . .. . . . . . . .. . .
Reference............SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

0

200. 150.0

0

100.0 75.0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

rinot p-d



Material BS4360 Gr5OD Page 14300.24

Description
Material Code .............. 010.002.04EBA Material Name........ B S4360 Gr5OD
UNS................................ * Other Designation ...... BS4360 Gr5OD
Type....................... Welded Joint Form ................. Plate
Thickness........................ 60 mm Composition Type.................. Actual
Composition Position........... * Lot ID....................... .. ...
Reference......................SHI-01

[ Composition See Page 14300.1
[Fabrication Hlitory See Page 14300.1
Weld
Weld Code ................. 010.002.O4EBA Weld Type ............. SAW
Bawe Metal Thickness............... 60 mmn Welding Position ....... Downhand IG
Preheat Temperature.............. 100 degC Metal Gap.............. 3 mm
Interpass Temperature............ 250 degC Passes ................. *
Filler Specification ...................... * Filler Name........................ W36
Filler Carbon Content ................. Filler Metal Size .................... 4 mm
Shielding Gas......................... * Voltage.............. 36 volts
Amperage...................... 580 amps Polarity ..................... *
Travel Speed ................... 35 cm/mmn Heat Input/Pass; ......... 35 KJ/cm
Joint Preparation ................. K-Groove Number of Sides ............... 2
Location wrt Weld............. 3mm in HAZ Location wrt Surface....... Back surface niot root
Post-Weld Heat Temp,.................... * Post-Weld Heat Time .................. *
Flux Type .......................... * Flux Name........................ BL55
IWeld Composition Reported? ............. No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type........................ * Lateral Expansion ......... ........... *
Shear Fracture......................... * Did Specimen Fracture?" ................ *
Did Specimen Split" ..................... 0 Standard Method...................... *
Standard Year .... .... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 40 109
T-L 0 -40 178
T-L 0 -40 179

-not repotud



Material BS4360 Gr50D Page 14300.25

Description
Material Code ............... 010.002.04EBA Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference .......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb4I00' I I I I 300.0400.0 30.

300.0 225.0

0

200.0 150.0

> 0

100.0 0 75.0

0.0 0.0
I Ii I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Material BS4360 Gr50D Page 14300.26

Description
Material Code ............... 010.002.05EBA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type --------------- ..... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * hot ID ................................
Reference .......................... SHI-01

I Composition See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code .................. 010.002.05EBA Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature .............. : 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas . ........................... * Voltage ........................... 36 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type . ......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . .  * Standard Method ......................... *
S t a n d a r d Y e a r . . . . . . . . . . . . . . . . . . . . . . . *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 170
T-L 0 -40 232
T-L o -40 262

- not reporiad



Material BS4360 Gr5OD Page 14300.27

Description
Material Code ............... 010.002.05EBA Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation --------- . BS4360 Gr50D
Type ..- ................. Welded Joint Form ........ .......... .... . Plate
Thickness .......................... 60 mm Composition Type .................. Actual
Composition Position ... .................. * Lot ID .. ........ ......... ... ..... *

Reference ...... ........... .. SHI-01

-300.0 100.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.030.

300.0 225.0

~o
00

0.

2. 150.08 200.0

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Material BS4360 Gr50D Page 14300.28

Description
Material Code ................ 010.002.09EFS Material Name ............... BS4360 GOr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type...................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ........ Actual
Composition Position ..................... * Lot ID .................................
Reference ...... ............. SHI-01

[ Composition See Page 14300.1
[Fabrication History See Page 14300.1
Weld
Weld Code .................. 010.002.09EFS Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 36 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .......................... * Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measuremants
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ... . . . . . . . . . . . . . . . .  *
Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . .  * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 171
T-L 0 -40 178
T-L o -40 179

•-Motftr



Material BS4360 Gr50D Page 14300.29

Description
Material Code ............... 010.002.09EFS Material Name ............ BS4360 Gr50D
UNS .................................. * Other Designation ..... ...... BS4360 Gr50D
Type ..................... Welded Joint Form .. ............................ Plate
Thickness ........ ................. 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .................................
Reference ............ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb400.0 ' I I ' I _ 300.0400.030.

300.0 225.0

0

200.0 150.0
>

100.0 75.0

0.0 0.0
I I II I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reportd



Material BS4360 Gr50D Page 14300.30

Description
Material Code ................ 010.002.02EFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................. *

Reference .......................... SHI-01
[ Composition See Page 14300.1
[Fabrication History See Page 14300.1
Weld
Weld Code .................. 010.002.02EFS Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ............... 250 degC Passes ................................ *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas . .......................... * Voltage ---------- _--------------- 36 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ................ K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *

Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 178
T-L 0 -40 183
T-L 0 -40 203

• -not rqprtd



Main Stutua Tou gh n DaaB n

Material BS4360 Gr5OD Page 14300.31

Description
Material Code ........... 010.002.02EFS Material Name ........ BS4360 Gr5OD
UNS................................ * Other Designation-- ..... BS54360 Gr5OD
Type....................... Welded Joint Form ....... ........... Plate
Thickness ....................... 60 mm Composition Type ........... Actual
Composition Position . . . . . . . . . .. * Lot ID ..... . . . . . . . .. . .. . .
Reference -. .SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

S 200.0 0 150.0

> 8

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Main Stutua Tus ns Dat a

Material BS4360 Gr5OD Page 14300.32

Description
Material Code............... 010.002.O3EFS Material Name........ BS4360 Gr5OD
UNS............................ * Other Designation ....... BS4360 Gr5OD
Type ....................... Welded Joint Form.................... ...... Plate
Thickness ....................... 60 mm Composition Type ............... ... Actual
Composition Position...........* Lot ID .............................. *

IReference ....... I.........SHI-01
[ Composition See Page 14300.1
[ Fabrication History See Page 14300.1
Weld
Weld Code ......... 010.002.03EFS Weld Type . ............. SAW
Base Metal Thickness .......... 60 mm Welding Position .............. Downhand IG
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mmn
Interpass Temperature .. .. . .. 250 degC Passes .. .. .... .... .... . *
Filler Specification . . . . . . . . . . .. * Filler Name .. . . . . . . . . . . . . W36
Filler Carbon Content........... * Filler Metal Size ............ 4 mm
Shielding Gas . . . . . . . . . . . . .. * Voltage .. . . . . . . . . . . . . 36 volts
Amperage...................... 580 amps Polarity ................
Travel Speed ................... 35 cm/mmn Heat Input/Pass.................. 35 KJ/cm
Joint Preparation .......... K-Groove Number of Sides....................... 2
Location wrt Weld . ........ I1mm in HAZ Location wrt Surface ....... Final surface
Post-Weld Heat Temp ........ ..... 600 degC Post-Weld Heat Time ... ......- 2.4 hr
Flux Type................................ Flux Name........................ BL55

IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type ............. Lateral Expansion.....................*
Shear Fracture......................... * Did Specimen Fracture?9 .. . . . . . . . . . . . . . .  *
Did Specimen Split?......................... Standard Method...................... *

Standard Year . . . . . . . ... . . . . *I
Orien Test Temp CVN Energy

degC Joules
T-L 0 -40 138
T-L 0 -40 171
T-L 0 .40 79

*-not reportd



Material BS4360 Gr50D Page 14300.33

Description
Material Code ................ 010.002.03EFS Material Name .............. BS4360 Gr50D
UNS .................................. * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID ................. ...............
Reference ........................ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0 150.0

0

0

100.0 75.0

0

0.0 0.0
, I , I I 1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• -no t-



Material BS4360 Gr50D Page 14300.34

Description
Material Code ................ 010.002.04EFS Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ........ Actual
Composition Position ................... * Lot ID .................................
Reference ................... ...... SHI-01

[ Composition See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code .................. 010.002.04EFS Weld Type .......................... SAW
Base Metal Thickness ............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ......................... W 36
Filler Carbon Content ...................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 36 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation .. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type .......................... * Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? ...................
Did Specimen Split? ...................... * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 102
T-L 0 -40 158
T-L 0 -40 197

-not repoaid



Material BS4360 Gr50D Page 14300.35

Description
Material Code ................ 010.002.04EFS Material Name ............... BS4360 Gr5OD
UNS ............................. * Other Designation ............ BS4360 Gr50D
Type ....................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ............... ..... * Lot ID .................................
Reference .......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb1 I I I I ' I 300.0

400.0

300.0 225.0

200.0 150.0

0

100.0 0 75.0

0.0 0.0
, 1 I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not reported



Material BS4360 Gr50D Page 14300.36

Description
Material Code ................ 010.002.05EFS Material Name ............ BS4360 Gr50D
UNS ........................ .......... * Other Designation ........... BS4360 Gr50D
Type ........................ W elded Joint Form ............................... Plate
Thickness ............ ............. 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID ............ ....................
Reference ......................... SHI-01

[ Composilton See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code ................ 010.002.05EFS Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature ............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ..................... ..... * Voltage .......................... 36 volts
Amperage ................. ...... 580 amps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass .................. 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ........... Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type ... .. ...... .......... * Flux Name . ............. ......... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type .......................... * Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? .. . . . . . . . . . . . . . . . . .

Did Specimen Split? ...................... * Standard Method ......................... *

Standard Year ....... ......... *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 211
T-L 0 -40 212
T-L 0 -40 215



M arn Stutrt* uh s Dat B ~ ank

Material BS4360 Gr5QD Page 14300.37

Description
Material Code...............OlO0.002.O5EFS Material Name........ BS4360 Gr5OD
UNS .................. * Other Designation ....... BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . .. . . . . . .. . . . . . Plate
Thickness .............. 60 mm Composition Type ... ......... Actual
Composition Position . ........... .. .. . * Lot ID .. . . . . .. . . . . . . .. .
IReference...................... SHI-01I

-300.0 -180.0 -60.0 60.0 180.0 300.0 deg;F
ft-lb

400.030.

300.0 225.0

0

200.0 8150.0

100.0 75.0

0.0 0.0
I I II I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC



Material BS4360 Gr50D Page 14300.38

Description
Material Code .............. 010.002.09ERS Material Name .............. BS4360 Gr50D
UNS . .................. ............ Other Designation ............ BS4360 Gr5OD
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ............. .---- Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... SHI-01

[ Composition See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code .................. 010.002.09ERS Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ............... . . 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ............... ....... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 36 volts
Am perage ...... ........ ........ 580 am ps Polarity ........................... . . *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1lmm in HAZ Location wrt Surface ...... Back surface at root
Post-Weld Heat Temp ............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 55
T-L o -40 57
T-L o -40 64

- not rqeouted



Marine ~ ~ Stutua T 3p aBak

Material BS4360 Gr5OD Page 14300.39

Description
Material Code................ 010.002.O9ERS Material Name .. .... BS4360 Gr5OD
UNS .................. * Othier Designation.............BS4360 Gr50D
Type ................. Welded Joint Form ..- ............. Plate
Thickness ................. 60 mm Composition Type ......... Actual
Composition Position ... . . . . . . . . * Lot ID .. . . . . . . . . . . . . . .
Reference.................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 - 300.0

300.0 225.0

S200.0 150.0

100.0 75.C

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repowted



Material BS4360 Gr50D Page 14300.40

Description
Material Code ............... 010.002.09EBS Material Name ............... BS4360 GrOOD
UNS ................................. * Other Designation ........... BS4360 Gr50D
Type ......................... W elded Joint Form .............................. Plate
Thickness ............ ......... 60 mm Composition Type ................... Actual
Com position Position .. ........ ........ * Lot ID ......... .......................
Reference ......................... SHI-01

(Composition See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code ............... 010.002.09EBS Weld Type ......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ........... . 100 degC Metal Gap .......................... 3 mm
Interpass Temperature ............ 250 degC Passes ................................. *
Filler Specification ................ * Filler Name ......................... W 36
Filler Carbon Content ................ .... * Filler Metal Size ..................... 4 mm
Shielding G as .......................... * Voltage ........ ......... ......... 36 volts
Am perage ....................... 580 am ps Polarity ...................... ........ . *

Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ...... .......... .. 2
Location wrt Weld .... 1........ 1 mm in HAZ Location wrt Surface ..... Back surface not root
Post-Weld Heat Temp ............ 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type ............... .......... * Flux Nam e ............ ............. BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............................... *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? .. ................... * Standard Method ......................... *
Standard Year ...................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 179
T-L 0 -40 186
T-L.O -40 194

not rqmrta



M arn Stutua- 3. :..e aa ak

Material BS4360 Gr5QD Page 14300.41

DescriptIon
Material Code ........ 01O.002.O9EBS Material Name.............. BS4360 Gr5OD
UNS .................. Other Designation............. BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness . .......... 60 mm Composition Type . ......... Actual
Composition Position . . . . . . . . . .. * Lot ID ...... . . . . . . . . . . . . .
Reference .. . . . . . . . . . . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft lb
400.0 II 300.0

300.0 225.0

0

2 00.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 1.50.0

Test Temperature degC

*-not reported



Material BS4360 Gr50D Page 14300.42

Description
Material Code .............. 010.002.02EBS Material Name ............... BS4360 Gr5OD
UNS ...................... ............ * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ........ Actual
Composition Position ..................... * Lot ID .... ........................
Reference .......................... SHI-01

LC_ position See Page 14300.1
IFabrication H-1itory See Page 14300.1
Weld
Weld Code .................. 010.002.02EBS Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature . . ...... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ................. ...... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas .......................... * Voltage ........................... 36 volts
Amperage ........................ 580 amps Polarity .............. ...... .......... *
Travel Speed ............... . 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Back surface not rot
Post-Weld Heat Temp ............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name ...................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy v Tiyrict Position .......................... *

Specimen Type ............... .......... * Lateral Expansion ........................ *
Shear Fracture ................. ......... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split ................... Standard Method .................... *

Standard Year ...........................
Orien Test Temp CVN Energy

degC Joules
TLo -40 191
T-L o -40 209
T-L 0 -40 228

n -ot reported



M arn Stutua Togns Dat ank

Material BS4360 Gr50D Page 14300.43

Description
Material Code ............... 010.002.02EBS Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ....................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ............... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

0m-I

0
j 200.0 0 150.0

w 0

100.0 75.0

0.0 0.0
S I I I t Ii

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

* - not reported



Material BS4360 Gr50D Page 14300.44

Dscriptlon
Material Code ............... 010.002.O3EBS Material Name........ BS4360 Gr50D
UNS ........... .................... * Other Designation ............ BS4360 Gr5OD
Type .... ................. .. Welded Joint Form .......................-. Plate
Thickness........................ 60 mm Composition Type .......... Actual
Composition Position ............... * Lot ID .... .................
Reference...................... SHI-01

[ Composition See Page 14300.1
[ Fabrication History See Page 14300.1
Weld
Weld Code........ ........ 010.002.O3EBS Weld Type ............. SAW
Base Metal Thiickness ......... 60 mm Welding Position .... ... Downhand IG
Preheat Temperature .....-- 100 degC Metal Gap .............. 3 mm
Interpass Temperature ... ...... 250 degC Passes .. .. .. ... ........ *
Filler Specification . . . . . . . . . . .. *Filler Name ... . . . .. .. . .. . W36
Filler Carbon Content........................ Filler Metal Size ............. 4 mmn
Shielding Gas . . . . . . . . . . . . .. *Voltage . . . . . . . . . . . . .. 36 volts
Amperage .. . . . . . . . . . . . 580 amps Polarity . . . . . . . . . . . . . . . .
Travel Speed............... .. .35 cm/mmn Heat Input/Pass.......... 35 KJ/cm
Joint Preparation... ............. K-Groove Number of Sides....................... 2
Location wrt Weld.............1Imm in HAZ Location wrt Surface ... Back surface not root
Post-Weld Heat Temp............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type.........................Flux Name........................ BL55

Weld Compositon' Reported".........No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?9 . . . . . . . . . . . . . . . . *
Did Specimen Split? ........... * Standard Method...................... *
Standard Year .....

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 173
T-L 0 -40 62
T-L. 0 -40 74

*-not rePort



Material BS4360 Gr50D Page 14300.45

Description
Material Code ............... 010.002.03EBS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................. Actual
Com position Position ..................... * Lot ID ........ ........... ............
Reference ......................... SHI-Ol

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

0

m 200.0 150.0

> 0

100.0 75.0

0
0

0.0 0.0
, I I 1,

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Material BS4360 Gr50D Page 14300.46
JDescription

Material Code ............... 010.002.04EBS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD
Type ------------------------- W elded Joint Form .. .......................... . Plate
Thickness .......................... 60 mm Composition Type ........ Actual
Composition Position ..................... * Lot ID .................................
Reference ....................... SHI-01

[Composition See Page 14300.1
[Fabrication History See Page 14300.1
Weld
Weld Code .................. 010.002.04EBS Weld Type ......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage .......................... 36 volts
Amperage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ................ K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *

Standard Year ........................... *
Orien Test Temp CVN Energy

degC Joules
T-L 0 -40 232
T-L 0 -40 243
T-L 0 -40 292

• - not Tqrpited



Material BS4360 Gr50D Page 14300.47

Description
Material Code ............... 010.002.04EBS Material Name ............... BS4360 Gr5OD
UNS .. .............. * Other Designation ............ BS4360 Gr5OD
Type ........................ . W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................. Actual
Com position Position ..................... * Lot ID .................................
Reference ......... ..... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

1 I I I I 300.400.0 - T 30.

300.0 225.0
0

0
0

200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reqrteud



Material BS4360 Gr50D Page 14300.48

Description
Material Code ............... 010.002.05EBS Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness ...................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID ...... ............... ..........
Reference .......................... SHI-01

[Composition See Page 14300.1
Fabrication History See Page 14300.1
Weld
Weld Code ................. 010.002.05EBS Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature .............. 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ..................... * Filler Name .......................... W 36
Filler Carbon Content .................... * Filler Metal Size ................... 4 mm
Shielding Gas ........................... * Voltage ....................... 36 volts
Am perage ........................ 580 am ps Polarity .... ......................... . *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ..... Back surface not root
Post-Weld Heat Temp ............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .......... ................. . * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * I teral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ........ ...........

Did Specimen Split? ...................... * Standard Method ............ ..........
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 202
T-L 0 -40 216
T-L 0 -40 232

*-not reputed



Material BS4360 Gr50D Page 14300.49

Description
Material Code ............... 010.002.05EBS Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *

Reference . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0

300.0 225.0

00
0200.0o 150.0

100.0 75.0

0.0 0.0
III I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not feporw



Material BS4360 Gr50D Page 14400.1

Description
Material Code ............... 010.002.09FNA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ............... ..... W elded Joint Form ............................... Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................ SHI-01
Composition
C .................................. 0.13% Mn ........................... 1.41%
P ................................ 0.013 % S ................................ 0.00 1 %
Si ................................ 0.40 % C r ................................ 0.02 %
N i ...................... ......... 0.17 % M o ............................... 0.02 %
V ............................ 0.004 % C u ................................ 0.17 %
Cb ............................... 0.025 % Ti .............................. <0.003 %
B ............................. <0.0001% A l ............................... 0.028 %
N ............................... 0.0072 % Other Components ......... *
Fabrication History
Heat Treatment ............... ....... * Producer ........................ Sumitomo
Year Produced ........................... * Addl Info .......................... None
Source ...... ................... Sumitomo M elting Pracice ......................... *
Ingot Position . .......................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions . ...................... * Final Processing ......................... N
Final Temperature ....................... * Final Time .............................. *
Cold Work Strain . ....................... * Aging Temperature ....................... *
Axing Time ............................. * Location .................... *
Weld
Weld Code .................. 010.002.09FNA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ................ .. ... . 580 am ps Polarity ................................ *
Travel Speed .. ..... ........... 50 cm/min Heat Input/Pass ................... 50 KJ/cmn
Joint Preparation .................. K-Groove Number of Sides ........ ............... 2
Location wn Weld ............. 11 mm in HAZ Location wrt Surface ......... Full cross section
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name ................. ........ BL55
Weld Composition Reported? . . . . . . . . . . . . . No

(continued)
*-not reported



Material BS4360 Gr50D Page 14400.2

(continued)
Property Measurements
Test Type ................ Fracture Toughness Position .......................... •
Orientation .............................. * Specim en Type ..... . ..............

Specimen Thickness ...................... * Crack Length ... ..................

Loading Type .......... Loading .........................

KQ... KIc .............................
Valid KIc? Reason for Invalid .................... •
Jlc ............... K Jc .................................... •
Jr .................................... Initial COD .......................... 
Curve mShape .. Initial JJI .............................
Maximum J, maxeth Tearing Modulus .......
Standard Method BS5762 Standard Year ....................

Test Temp CODIc
degC mm

-30 >1.44
-30 >1.49
-30 >1.53
-10 >1.44
-10 >1.50
-10 >1.52

rim r m m-m mm



Material BS4360 Gr50D Page 14400.3

Description
Material Code ............... 010.002.02FNA Material Name .............. BS4360 Gr50D
UNS ..... ......... * Other Designation ............ BS4360 Gr5OD
Type ..................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ........... * Lot ID .................................
Reference .......................... SHI-01

[ Composion See Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.02FNA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
F'ller Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ......... Full cross section
Post-Weld Heat Temp ................... * Post-Weld Heat Time ..................... *
Flux Type ............. ............ * Flux Name .......................... BL55
Weld Composition Repord" ............. No
Property Measuremv.
Test Type ...... ........ Fracture Toughness Position ................................ *Orientation ... ......................... * Specimen Type ............... ........... *Er imn Thickness ...................... * Crack Length ............................ *
Loading Tena ........................... * Loading Rate ............................ *

K Q ... ................................ * K Ic .................................... *
Valid KT c? .............................. * Reason for Invalid ........................ *
JIc .*.c......... ........ KJc............................. *
J cpr ................................... * Initial CO D ............................. *
Curve Shape ............................ * Initial A Jl ....................... . -- *
Maximum J, Jmax . ....................... * Tearing Modulus ......................... *
Standard Method ................... BS5762 Standard Year ........ *

Test Temp CODIc
degC mm

-30 0.14
-30 0.15
-30 0.46
-10 0.31
-10 0.79
-10 >1.52

* - naOt rqicrtod



M arn Stutua Togns Dat ank

Material BS4360 Gr50D Page 14400.4

Description
Material Code ............... 010.002.09FNS Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ---------- _ ---- _ --- _ - W elded Joint Form .. ........................... . Plate
Thickness .............. ........... 60 mm Composition Type ................... Actual
Composition Position .................... * Lot ID .................................
Reference ........................ SHI-01

[ Composition See Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code ............. 010.002.09FNS Weld Type ................ .... TSAW
Base Metal Thickness ............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .................. 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ... ....... .......... * Filler Metal Size ..................... 4 mm
Shielding Gas .......................... * Voltage -----................... 34-38 volts
Amperage ........................ 580 amps Polarity .............................. *

Travel Speed .................... 50 cm/min Heat Input/Pass ................. 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ...... Full cross section
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type ... ........... ............ . * Flux Nam e .......................... BL55
Weld Composition Reported? ... .. ........ No
Property Measurements
Test Type ................ Fracture Totughness Position ...............................
Orientation .............................. * Specim en Type ..........................
Specimen Thickness ...................... * Crack Length ...... .....................
Loading Type .......................... * Loading Rate .................. ........
K Q .................................... * K Ic ..... ........... .................
Valid KIc? ...... ........... ........... * Reason for Invalid ........................
JIc ... ... ....... ..... ... ..... ... ... * K Jc ... .. ... ... ... .. ... .. .... .....
Jlcix . .................................. * Initial C O D ..................... ........ *
Curve Shape ...................... ...... * Initial J D, JI ................... .......

Maximum J. Jmax ....................... * Tearing M odulus .........................
Standard Method ...... BS5762 Standard Year ........

Test Temp CODIc
degC mm

-30 0.49
-30 1.03
-30 >1.55
-10 >1.54
-10 >1.56
-10 >1.56

* - not reported



Material BS4360 Gr50D Page 14400.5

Description
Materiai Code .............. 010.002.02FNS Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form .............. ................ Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .... ........................
Reference ......................... SHI-01

I Composition See Page 14400.1
Fabrication History See Page 14400.1
Weld
Weld Code ................. 010.002.02FNS Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes .................... ............ *
Filler Specification ....................... * Filler Nam e .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding Gas .......................... * Voltage .. ..................... 34-38 volts
Am perage ....................... 580 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass .................. 50 KJ/cm
Joint Preparation ................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ......... Full cross section
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name ......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type ............... Fracture Toughness Position .......................... *

Orientation .............................. * Specimen Type .......................... *
Specimen Thickness ...................... * Crack Length ............................ *
Loading Type ........................... * Loading Rate ......................... *
K Q .................................... * K Ic ................................. .. *
Valid KIc? ................ * Reason for Invalid ....................... *
JIc ......................................... *
Jlcpr . .................................. * Initial C O D. ..................... ....... *
Curve Shape ............................ * Initial JI, JI ............................. *
Maximum J, Jmax ........................ * Tearing Modulus ......................... *
Standard Method ................... BS5762 Standard Year ........ *

Test Temp CODIc
degC mm

-30 0.80
-30 1.17
-30 >1.47
-10 1.50
-10 1.54
-10 >1.53

- not rqwrted



Material BS4360 Gr50D Page 14400.6

[Description
Material Code ............... 010.002.09FFA Material Name ............... BS4360 Gr50D
UNS ......... ........................ * Other Designation ............ BS4360 Gr5OD
Type ................... W elded Joint Form ............................... Plate
Thickness ........................... 60 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID ................................. *

Reference ....... SHI-01
I Composition See Page 14400.1
Fabrication History See Page 14400.1
Weld
Weld Code . 010.002.09FFA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature .. .......... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification .................... . * Filler Name ......... ................ W 36
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Am perage ........................ 580 am ps Polarity ................................ *

Travel Speed .................... 50 cm/min Heat Input/Pass ............. ..... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ........... ............ 2
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .... ........... . * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Tesi. Type .................. Charpy V Impact Position ................................ *
Specizi-en Type .......................... * Lateral Expansion ........................ *
Shear Fracture . .......................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year --------. ...... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 179
T-L 0 -40 195
T-L 0 -40 211

- not repcte



Material BS4360 Gr50D Page 14400.7

Description
Material Code ............... 010.002.09FFA Material Name ............... BS4360 Gr5OD
UNS .--------------------------- - - ... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................. ... *

Reference ...................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

0

15.200.0 150.0

> 0

100.0 75.0

0.0 0.0
I II I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not repormud



Material BS4360 Gr50D Page 14400.8

Description
Material Code ............... 010.002.02FFA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position .............. * Lot ID ................................
Reference .................... SHI-01

I Composition See Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.02FFA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ........................
Filler Specification ....................... * Filler Name .............. ........... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ....................... 580 amps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... Post-Weld Heat Time ..................... *
Flux Type ............ * Flux Name .......................... BL55
Weld Composition Reported . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ................................ *
Specimen Type ......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . .  * Standard Method ......................... *

Standard Year ................ *
Orien Test Temp CVN Energy

degC Joules
T-L 0 -40 117
T-L 0 -40 69
T-L o -40 72

-not reported



M arn Stutua Toghes Dat Bank

Material BS4360 Gr50D Page 14400.9

Description
Material Code ............... 010.002.02FFA Material Name ............... BS4360 Gr50D
UNS ........................... ...... * Other Designation ............ BS4360 Gr5OD
Type ------------------------- W elde Joint Form ............................... Plate
Thickness .... .................... 60 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ................. ...............
Reference ..................... .... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

0

200.0 150.0

0
100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rqlmm



M arn Stutua Togns Dat Bank,

Material BS4360 Gr5OD Page 14400.10

Description
Material Code......... .... 010.002.O3FFA Material Name.............. BS4360 Gr5OD
UNS ........ ........ * Other Designation ....... BS4360 Gr5OD
Type .............. Welded Joint Form................ Plate
Thickness .............. 60 mm Composition Type .......... Actual
Composition Position . ........ * Lot ID .............................
Reference.................. SHI-01

IComposition See Page 14400.1
1Fabrication His-tory See Page 14400.1
Weld
Weld Code.............. 010.002.O3FFA Weld Type ............. TSAW
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand IG
Preheat Temperature .......... 100 degC Metal Gap.............. 3 mm
Interpass Temperature ....... 250 degC Passes ..................... ....... *
Filler Specification............ * Filler Name........................ W36
Filler Carbon Content.- ........ * Filler Metal Size.................... 4 mmn I

Shielding Gas........................... * Voltage...................... 34-38 volts
Amperage .............. 580 amps Polarity .................

Travel Speed ................... 50 cm/mmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation ................. K-Groove Number of Sides ...................... 2
Location wit Weld.............1Imm in HAZ Location wrt Surface ...... Final surface
Post-Weld Heat Temp ........... * Post-Weld Heat Time ..........
Flux Type .. . . . . . . . . . . . . . . *Flux Name .. .. . . . . .. . ... BL55

IWeld Composition Reported? ...... No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture? ................ *
Did Specimen Split?......................... Standard Method......................
Standard Y ear ......... ......... ....... _

Orien Test Temp CViN -Energy
degC Joules

T-L 0 -40 100
T-LO0 -40 196
T-LO0 -40 62

*-not reportal



M arn Stutua To *ns Dat Bank

Material BS4360 Gr50D Page 14400.11

Description
Material Code.............. 010.002.O3FFA Material Name ....... BS4360 GO5OD
UNS ......-- ...... Other Designation ....... BS4360 Gr5OD
Type............. Welded Joint Form ........................... Plate
Thickness ................. 60 mm Composition Type .......... Actual
Composition Position .. . . . . . . ... * Lot ID .. . . . . . . . . . . . . . . .
Reference. ............... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
ft-lb

400.0 II' I 300.0

300.0 225.0

200.0 150.0
0

100.0 0 75.0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not reported



Material BS4360 Gr50D Page 14400.12

Description
Material Code ............... 010.002.04FFA Material Name ............... BS4360 Gr5OD
UNS ................................... Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............ SHI-01

I Composition See Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.04FFA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ................ ......... W 36
Filler Carbon Content ..................... * Filler Metal Size ............... ...... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ................ Charpy V Impact Position ................................
Specimen Type ........................... * Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .

Did Specimen Split? ...................... * Standard Method .........................
Standard Year .......... . ............. *

Orien Test Temp CN Energy
degC Joules

T-L 0 -40 101
T-L o -40 66
T-L o -40 67

- ot recrtll



Material BS4360 Gr50D Page 14400.13

Description
Material Code ............... 010.002.04FFA Material Nar,, ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form .............................. Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference ............. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbI I ! I I I I30 .
400.0

300.0 225.0

200.0 150.0
LU'

100.0 0 75.0

0

0.0 0.0
I I I 1 I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

o- feo md



Material BS4360 Gr50D Page 14400.14

Description
Material Code ............. 010.002.05FFA Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ........... BS4360 Gr5OD
Type ................ Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .................................
Reference .......................... SHI-01

[ Composition See Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.05FFA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position ......... . Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ....................... ... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ............. ........ 4 mm
Shielding Gas .......... .......... * Voltage ..................... 34-38 volts
Amperage ........................ 580 am ps Polarity ............ ......... ......... *

Travel Speed .................. 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides .................. ...... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .................... . * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type .......................... * Lateral Expansion ........................
Shear Fracture .. .. .................. * Did Specimen Fracture? ...................
Did Specimen Split? ...................... * Standard Method ........... ........
Standard Year . ....... . .... . *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 121
T-L 0 -40 125
T-L 0 -40 196

- not reportad



Material BS4360 Gr50D Page 14400.15

Description
Material Code ............... 010.002.05FFA Material Name ............. BS4360 Gr5OD
UNS ......... ....................... * Other Designation ............ BS4360 Gr50D
Type ........................ Welded Joint Form .......................... Plate
Thickness .......... ..... 60 mm Composition Type .................. Actual
Composition Position ....... ............ * Lot ID ....................... ......
Reference ......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbS I 1 I I 1 I 0 .

400.0

300.0 225.0

200.0 150.0

8

100.0 75.0

0.0 0.0
, I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

• onot rqrted



Material BS4360 Gr50D Page 14400.16

Description
Material Code ............... 010.002.09FRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......... ............... 60 mm Composition Type ................... Actual

Copsto oiin* Lo D*
Composition Position..................... ...... Lot ID .. ...........................
Reference .......................... SHI-O

[ Composhion See Page 14400.1
I Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.09FRA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage .................. ..... 580 amps Polarity ............... ................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .1............ 1 mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp ..................... Post-Weld Heat Time ..................... *
Flux Type .......................... Flux Nam e .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ...............................
Specimen Type .................... ...... * Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? .. . . . . . . . . . . . . . . . . .

Did Specimen Split? ...................... * Standard Method .........................
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 231
T-L 0 -40 243
T-L 0 -40 287

- not rqord



Material BS4360 Gr50D Page 14400.17

Description
Material Code ............... 010.002.09FRA Material Name ........... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness ......... ................ 60 mm Composition Type .................. Actual
Composition Position ................. . * Lot ID .................. .............. *
Reference ........ . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 1 300.0

300.0 225.0

0

o 0
0

,V 200.0 150.0
L>

100.0 75.0

0.0 0.0
iI I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Material BS4360 Gr50D Page 14400.18

Description
Material Code ............... 010.002.09FBA Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ............ BS4360 Gr5OD
Type .............. .......... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .................................
Reference ......................... SHI-01

[ Composition See Page 14400.1
1 Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.09FBA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature . ............. 100 degC Metal Gap ........................... 3 mm
L~q ,-pis T,;.jperattfe ............ 250 degC Passes ............................. *
Filler Specification ...................... * Filler Name .... ..................... W36
Filler Carbon Content ..................... * Filler M etal Size ...................... 4 mm
Shielding Gas ........................... * Voltage .. ............ ......... 34-38 volts
Am perage ........................ 580 am ps Polarity ................................ *
Travel Speed ................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ... .......................... * Flux Name ......... ................ BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .............. ........... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 157
T-L 0 -40 165
T-L 0 -40 195

* - not repoqmd



Material BS4360 Gr500 Pnae 14400.19

Description
Material Code........... ..... 0l0.002.O9FBA Material Name................ BS4360 Gr5OD
UNS .. .. .. .. ... . ... ... * Other Designation - -- --- BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . .. . . . . . . . . . . . .. Plate
Thickness .............. 60 mm Composition Type .......... Actual
Composition Position . . . . . .. . . .. * Lot ID .. . . . . . . . . . . . . . .
Reference.............SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

00

15.

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Material BS4360 Gr50D Page 14400.20

Description
Material Code ............... 010.002.02FBA Material Name .......... _,360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr50D
Type ................ ....... W elded Joint Form .. ........................... Plate
Thickness ....... .... ...... .... 60 mm Composition Type ..................- Actual
Composition Position . LotID............. .............
Reference .. .................. SHI-01

I Composition See Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.02FBA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content . .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ....................... 34-38 volts
Am perage ........................ 580 am ps Polarity ............................... *
Travel Speed .................... 50 cm/min Heat Input/Pass .................. 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp .................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ..........................
Specimen Type .......................... Lateral Expansion
Shear Fracture ........................... * Did Specimen Fracture? ... . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ............. ........... *
Standard Year ........................... *

Often Test Temp CVN Energy
degC Joules

T-L 0 -40 178
T-L o -40 220
T-L 0 40 223

S- not repaud



Material BS4360 Gr5OD Page 14400.21

Description
Material Code.............. 01O.002.O2FBA Material Name ....... BS4360 GrOOD
UNS ............................... * Otlier Designation ..... B S4360 Gr5OD
Type......................---Welded Joint Form ...... ....... Plate
Thickness....................... 60 mm Composition Type.......--- Actual
Composition Position...................* Lot ID .......................... .

Reference.... ................ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' I I II 300.0

300.0 225.0

S 200.0 150.0

> 0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not repored



Material BS4360 Gr50D Page 14400.22

Description
Material Code .............. 010.002.03FBA Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr50D
Type ......................... Welded Joint Form ........................... Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Composition Position . ......... ....... * Lot ID .................................
Reference ........ ................. SHI-01
Composition See Page 14400.1
Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.03FBA Weld Type ......................... TSAW
Base Metal Thickness -.............. 60 mm Welding Position ............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature ............. 250 degC Passes .................... ........ *
Filler Specification ............. ......... * Filler Name .......................... W 36
Filler Carbon Content . .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ................. K-Groove Ft .ber of Sides ......................... 2
Location wrt Weld .............. 1 mm in HAZ I_ .ation wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ........... . Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .............. .......... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 78
T-L o -40 78
T-L o -40 84

- not reported



Material BS4360 Gr5OD Page 14400.23

Description
Material Code.............. 0lO.002.03FBA Material Name........ BS4360 Gr5OD
UNS ............... * Other Designation .... .. BS4360 Gr5OD
Type....................... Welded Joint Form................ Plate
Thickness........................ 60 mm Composition Type.......... Actual
Composition Position . . . . . . . . . .. * Lot ID .. . . . . . .. . . . . .
lReference....... ............ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' III 300.0

300.0 225.0

150.

200.015.

100.0 75.0

0.0 0.0

-2w0.0 -130.0 -60.0 10.0 80.0 150.0

Test fmertr degC

-not reporte



Material BS4360 Gr50D Page 14400.24

Description
Material Code ............... 010.002.04FBA Material Name ............... BS4360 Gr5OD
UNS ................................... Other Designation ............ BS4360 Gr50D
Type ....................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ..... ................. SHI-01

[Composition See Page 14400.1
[Fabrication History See. Page 14400.1
Weld
Weld Code .................. 010.002.04FBA Weld Type . TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature .............. 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 50 cm min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type . ......................... * Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? ...................

Did Specimen Split? . ..................... * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 119
T-L 0 -40 167
T-L 0 -40 77

- ot rqpote



Marine. Stutua Togns Dat Bank

Material BS4360 Gr50D Page 14400.25

Description
Material Code ............... 010 .002.04FBA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness ........... .............. 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ............ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb1 I I I I30 .

400.0

300.0 225.0

200.0 150.0

0

0

100.0 75.0

0

0.0 0.0
1 I I I I 1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reprted



Material BS4360 Gr50D Page 14400.26

Description
Material Code ............... 010.002.05FBA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ....... .... BS4360 Gr5OD
Type ........ ................ W elded Joint Form ............................... Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .......................... ......
Reference ....................... SHI-01 1

[ Composition See Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.05FBA Weld Type ...................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ........... 100 degC Metal Gap ................ 3 mm
Interpass Temperature ......... _ 250 degC Passes ........................... *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ....................... 34-38 volts
Amperage ............... ........ 580 amps Polarity ................................ *
Travel Speed ................. .50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..... ................ *
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type . ......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 203
T-L 0 -40 214
T-L 0 -40 263

n not reported



Material BS4360 Gr50D Page 14400.27

Description
Material Code ............... 010.002.05FBA Material Name ............... BS4360 Gr50D
UNS .................... . ......... * Other Designation ..... ...... BS4360 Gr50D
Type ............. ..... .... W elded Joint Form .... ............... ........ .. Plate
Thickness ......... 6...0.......... (k mm Composition Type ........ Actual
Composition Position .................... * Lot ID ........ *
Reference .............. . ... . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I 300.0

300.0 225.0

0

0
200.0 o 150.0

U.I

100.0 75.0

J.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

* - not reported



Material BS4360 Gr50D Page 14400.28

Description
Material Code ................ 010.002.09FFS Material Name ............... BS4360 Gr50D
UNS .............................. ... * Other Designation ............ BS4360 Gr5OD
Type ......... Welded Joint Form ............................ Plate
Thickness ......................... 60 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID .................................
Reference SHI-01

I Composition See Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code ................. 010.002.09FFS Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ......................... 3 mm
Interpass Temperature ............. 250 degC Passes .............. .................. *
Filler Specification ...................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size . ................. 4 mm
Shielding Gas ........ ............. * Voltage ........................ 34-38 volts
Am perage ........................ 580 am ps Polarity ............................... *
Travel Speed .................... 50 cm/min Heat Input/Pass .................. 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position .............................. *

Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? . ..................... * Standard Method ......................
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Jcules

T-L 0 -40 179
T-L 0 40 179
T-L 0 40 188

-not reponad



Material BS4360 Gr50D Page 14400.29

Description
Material Code ............... 010.002.09FFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness ................... 60 mm Composition Type ................... Actual
Composition Position .................... * Lot ID .

Reference . ............. ..... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
SI I I300.0

400.0

300.0

8 200.0 150.0

> 0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Main Stutua Togns Data.

Material BS4360 Gr5OD Pag e 144 00.30

DscriPtlofl
Material Code ................ 010.002.O2FFS Material Name................ BS4360 GO5OD
UNS .................. Other Designation............. BS4360 Gr5OD
Type . . . . . . . . .. . .. W elded Joint Form . . . .. . . . . . . . . . .. Plate
Thickness .............. 60 mm Composition Type ......... -. Actual
Composition Position .. . . . . . . . . .* o D .. . . . . . . . . . . . . . . .
Reference.................... SHI-01

[ Composition See Page 14400.1
[ Fabrication HtoySee Page 14400.1
Weld
Weld Code ....... 10.002.02FFS Weld Type...................... TSAW
Base Metal Thickness ......... 60 mmn Welding Position ........ Downhand IG
Preheat Temperature ........ 100 degC Metal Gap .............. 3 mm
Interpass Temperature............... 250 degC Passes........................*
Filler Specification........ ............ * Filler Name ........ ................. W36
Filler Carbon Content........................ Filler Metal Size.................... . 4mm
Shielding Gas............._ * Voltage..................... ... 34-38 volts
Amperage....................... 580 amps Polarity ............... _
Travel Speed.................... 50 cm/mmn Heat Input/Pass ........ 50 KJ/cm
Joint Preparation.... .............. K-Groove Number of Sides ............. 2
Location wrt Weld ......... Fusion line Location wrt Surface ....... Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time..................2.4 hr
Flux Type . . . . . .......... . . .. * Flux Name .. . . . . . . .. . . .. BL55
IWeld Composition Reported?. . . . . . . . . . . . . . No
Property Measurements
Test Type ... . .. . .. Charpy V Imnpact Position ..... ..... .... . .. . *
Specimen Type .. . . . . . . . . . . . *Lateral Expansion ... . . . . .. . ... *

Shear Fracture............. .................. Did Specimen Fracture?. . . . . . . . . . . . . . . . . .
Did Specimen Split?.... ....................... Standard Method.............*
Standard Year .... *_____________

Orien Test Temp CVN Energy
___________ degC Joules

T-L 0 -40 251
T-LO0 -40 260
T-L 0 -40 . 47

-not repotted



marine ~ ~ Stutua *Tuh s DaaBn

Material BS4360 Gr5OD Page 14400.31

Description
Material Code ......... O1.002.O2FFS Material Name . ....... BS4360 Gr5OD
UNS .. -- --- -- ... ..... Other Designation . . .... BS4360 Gr5OD
Type .. . . . . . . . . . W elded Joint Form . . . . . . . . . ... .. Plate,
Thickness ..... .. .. .... 60 mm Composition Type . ... ...... Actual

Composition Position .. . . . . . . . . . Lot ID .... . . . . . . . . . . . . . .
Reference SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 - 300.0

300.0 225.0

0
0

S200.0 150.0

100.0 75.0

0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*not reported



Marine Stutua Toghes Dat Ban

Material BS4360 Gr5OD Page 14400.32

Description
Material Code ... ..... 010.002.O3FFS Material Name....... ....... BS4360 GrOOD
UNS ............. .... Other Designation...... ...... BS4360 GO5OD
Type ............. Welded Joint Form------------ .. Plate
Thickness .............. 60 mm Composition Type . ......... Actual
Composition Position ................... * Lot ID ................
Reference........................ SHI-01
[Composition See -Page 14400.1
[Fabrication History See Page 14400.1
Weld
Weld Code .............. ... 010.002.03FFS Weld Type ..................... TSAW
Base Metal Thickness............... 60 mm Welding Position............. Downhand IG
Preheat Temperature.............. 100 degC Metal Gap........................ 3 mm
Interpass Temperature............. 250 degC Passes.................. -*
Filler Specification . . . .. . . . . - -- * Filler Name .. . . . . . . . . . . . . W36
Filler Carbon Content................ ...... Filler Metal Size . ........ .. 4 mm
Shielding Gas . . . . . . . . . . . . .. *Voltage .... . . . . . . . . .. 34-38 volts
Amperage .. . . . . . . . 580 amps Polarity ..... . . . . . . . . . . . . . *
Travel Speed ................... 50 cm/mmn Heat Input/Pass......... 50 KJ/cm
Joint Preparation . . ............... K-Groove Number of Sides............. 2
Location wrt Weld.............1Imm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..... .. 600 degC Post-Weld Heat Time .......... 2.4 hr
Flux Type . . . ... . . . . . .. *Flux Name .. . . . . . . . . . . . . BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .. . . . . . . . . Charpy V Impact Position .. . . . .. . . . .. . . .. . *
Specimen Type .. . . . . . . . . . . . . * Lateral Expansion ... . . . . .. . ... *

Shear Fracture............................. Did Specimen Fracture?9 . . . . . . . . . . _. . . . . *
Did Specimen Split? ... ..-... .. . * Standard Method ... . .. .... ... *

Standard Year ...... .. ... .. ... .. .. *

Oren Test Temp CVN Energy
_______ degC Joules
T-L 0 -40 198
T-L 0 -40 257
T-L 0 -40 67

-not rqpotft



Material BS4360 Gr50D Page 14400.33

Description
Material Code ................ 010.002.03FFS Material Name ..... BS4360 GrOOD
UNS ............. .................... * Other Designation ........... BS4360 Gr5OD
Type ................. ....... W elded Joint Form .............. . .............. . Plate
Thickness .................. 60 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID .................................
Reference ........ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

400.0 -I I 300.0

300.0 225.0

o0

2150.0m 200.0

100.0 75.0

0.0 0.0
_ lt I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

* . not rmpwtd



Material BS4360 Gr5OD Page 14400.34

Description
Material Code ..... 01O.002.O4FFS Material Name ........ BS4360 Gr5OD
UNS . . . . . . . . . . . . . . . . .. *Other Designation ... .. . . BS4360 Gr5OD
Type. ............ Welded Joint Form ........................... .. Plate
Thickness ... .. .- - --- - -- 60 mm Composition Type .... .. . ... Actual
Composition Position . . . . . . . . . .. * Lot ID .... . . . . . . . . . . . . . .
IReference .... . ... .. . .. SHI-01 _ _ _ _ __ _ _ _ _ __ _ _ _ _

[ Composition See Page 14400.1
[ Fabrication History See Page 14-400.1
Weld
Weld Code ......... 010.002.O4FFS Weld Type........................ TSAW
Base Metal Thickness ......... 60 mm Welding Position .. ............ Downhand IG
Preheat Temperature........ 100 degC Metal Gap......................... 3 mm
Interpass Temperature ....... 250 degC Passes ....................... *
Filler Specification ........................... Filler Name ............. W36
Filler Carbon Content . . . . ... .... * Filler Metal Size .... ... . ... 4 mm
Shielding Gas .............. * Voltage............ ........ 34-38 vls

Amperage ............ 580 amps Polarity.............. ............... *,
Travel Speed.......... ......---- 50 cm/mmn Heat Input/Pass .......... 50 KJ/cm
Joint Preparation .......... K-Groove Number of Sides . . ........... 2
Location wrt Weld ........ 3mm in HAZ Location wrt Surface ....... Final surface
Post-Weld Heat Temp .... ... 600 degC Post-Weld Heat Time........ .......... 2.4 hr
Flux Type .- . . . . . . . . . . . .. * Flux Name .. . . . . . . . . . . . . BL55
IWeld Composition Reported? ....... No
Ptoperty Measurements
Test Type ..... ... Charpy V Impact Position ............................. *

Specimen Type ............. * Lateral Expansion......................*
Shear Fracture............. ................ Did Specimen Fracture?"..................*
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ...........
Standard Year ........................... _*

Orien rTest Temp CVNEnergy
__________ degC Joules

T-L 0 -40 222
T-L 0 -40 270
T-L 0 -40 293

*-not reported



Material Br 436O Gr5OD Page 14400.35

[Description
Material Code ............. 010.002.O4FFS Material Name........ BS4360 Gr50D

UNS...................................... Other Designation ...... BS4360 Gr50D
Type . . . - . . . . . . - -- W elded Joint Form . .. . . . . . . . . .. Plate
Thickness ............... 60 mm Composition Type.......... Actual{Composition Position ........... Lotl D. ............ .......
Reference ...... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0
0

0

00

200. 150.0

100.0 75.0

0.0f.I I 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 14400.36

Dscrlptlon
Material Code ................ 010.002.05FFS Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr5OD
Type ...... ................. W elded Joint Form ................... ...... .... Plate
Thickness .......................... 60 mm Composition Type .. ................ Actual
Composition Position ..................... * Lot ID ..........................
Reference ..... ............ ..... SHI-01

I Composition See Page 14400.1
[ Fabrication History See Page 14400.1
Weld
Weld Code ................. 010.002.05FFS Weld Type .-..................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ..................... * Filler Name ......................... W 36
Filler Carbon Content ..................... * Filler Metal Size .......... ......... 4 mm
Shielding Gas ........................... * Voltage ..................... 34-38 volts
Am perage ........................ 580 am ps Polarity ................................ *
Travel Speed ... ................ 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld ............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type ............................. * Flux Name .. ......... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ......... ...................... *
Specimen Type ....................... . * Lateral Expansion ....................... *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method ........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 182
T-L 0 -40 222
T-L 0 -40 281

Srot reported



M arn Stutua T c.hns Dat Bank

Material BS4360 Gr5OD Page 14400.37

Description
Material Code --------- O10.002.O5FFS Material Name -.------- BS4360 Gr5OD
UNS .................. Other Designation ....... BS4360 Gr5OD
Type ............. Welded Joint Form ............. . Plate
Thickness ................. 60 mm Composition Type ----- .... Actual
Composition Position ........... * Lot ID *

Reference.............SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

400.0ft-lb000 II I I 300.0

300.0 225.0

0

i3

00

8 200.0 150.0
Uw

> 0

100.0 75.0

0.0 0.0

-200. -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not rcportd



Marine *tutrl-ogns Dat Bank

Material BS4360 Gr5OD Page 14400.38

Description
Material Code............... 010.002.O9FRS Material Name....... ..... BS4360 Gr5OD
UNS ................ _ * Other Designation............ BS4360 Gr5OD
Type............. Welded Joint Form . .......................... Plate!
Thickness.............- 60 mm Composition Type.................. Actual
Composition Position...........* Lot ID.............................
Reference................... SHI-01
(Composition See Page 14400.1
Fabrication History See Page 14400.13
Weld
Weld Code ........... 1.002.O9FRS Weld Type ............. TSAW
Base Metal Thickness ....... _ 60 mm Welding Position ........ Downhand IG
Preheat Temperature ....... 100 degC Metal Gap .............. 3 mm
Interpass Temperature . ........... 250 degC Passes ................. *
Filler Specification............ * Filler Name .................. W36

Filler Carbon Content....................... Filler Metal Size.................... 4 mm
Shielding Gas................ ...... * Voltage ........ .............. 34-38 volts
Amperage ......... ............. 580 amps Polarity ............................ *
Travel Speed...................50 cm/mmn Heat Input/Pass .......... 50 KJ/cm
Joint Preparation................ K-Groove Number of Sides .................. . 2
Location wrt Weld ... 11....Imm in HAZ Location wrt Surface ... Back surface at root
Post-Weld Heat Temp ......... 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type ................. F Rux Name .............. BL55
Weld Composition Reported?....... ...... No
Property Measurements
Test Type ............. Charpy V Impact Position ............................
Specimen Type . ................ ..... * Lateral Expansion.....................
Shear Fracture......................... * Di - Specimen Fracture?" ................
Did Specimen Split? ........ ............ * Standard Method......................
Standard Year . . . . . .. .... . . . *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 192
T-L 0 -40 46
T-L 0 -40 89

*-not reportd



Material BS4360 Gr5OD Page 14400.39

Description
Material Code ............... O10.002.O9FRS Material Name. ..... BS4360 GrOODI
UNS .................. * Other Designation ............ BS4360 Gr5ODI
Type ............. Welded Joint Form .......... Plate
Thickness ........... 60... ) mm Composition Type.......... Actual
Composition Position ........... * Lot ID .

Reference .. . . . . . . . . . . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF1 ft-lb
400.0 300.0

300.0 225.0

200.0150.0

100.0 75.0
0

0

0.0 - 0.c

-200.0 -130.0 -60.0 10.0 g0.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 14400.40

Description
Material Code ................ 010.002.09FBS Material Name .......... BS4360 Gr50D
UNS ................................. * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness ............... .......... 60 mm Composition Type ................... Actual
Com position Position . ................... * Lot ID ..................... ...........
Reference .......................... SHI-01

I Composition See Page 14400.1
Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.09FBS Weld Type ......................... TSAW
Base Metal Thickness ............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ..... ..................... * Voltage ........................ 34-38 volts
Am perage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ......................... 2
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .. ....................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year . ....... . ..... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 171
T-L 0 -40 176
T-L 0 -40 181

•not rqpo ed



Material BS4360 Gr50D Page 14400.41

Description
Material Code ................ 010.002.09FBS Material Name ............ BS4360 GrOOD
UNS --------- * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ....................... ....... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID ............................... *

Reference ............. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

3JO.0 225.0

.200.0 150.0

:00.0 75.0

0.0 0.0
I lI I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not rported



Material BS4360 Gr50D Page 14400.42

Descrlpilon
Material Code ............... 010.002.02FBS Material Name ............. BS4360 Gr50D
UNS ........... ............ * Other Designation ............ BS4360 Gr50D
Type .. ........ . W elded Joint Form .............................. Plate
Thickness ............ ....... 60 mm Composition Type ................... Actual
Com position Position ..................... Lot ID ................................. *

Reference ......................... . SH I-01
[ Composition See Pag.- 14400.1
[Fabrication History See Page 14400.1

Weld
Weld Code .................. 010.002.02FBS Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 3 mm
Interpass Temperature .............. 250 degC Passes ............................ .... *
Filler Specification ....... ................ * Filler Name .......................... W 36
Filler Carbon Content . .................... • Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ............... .. ...... 34-38 volts
Amperage ...... ................. 580 amps Polarity .......................... ... *
Travel Speed .................... 50 cm/min Heat Input/Pass .................. 50 KJ/cm
Joint Preparation .... ............ K-Groove Number of Sides ......................... 2!
Location wrt Weld ................ Fusion line Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................
Specimen Type ................. ........ * Lateral Expansion .... ................
Shear Fracture .......................... ... Did Specimen Fracture? . . . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... Standard Method ........................
Standard Year .................

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 193
T-L 0 -40 234
T-L 0 -40 240

* - not rporteld



Material BS4360 Gr5OD Page 14400.43

Dscriptlofl
Material Code ... .. 01O.002.O2FBS Material Name ..... BS4360 Gr5OD
UNS ........ * Other Designation - ---- BS4360 Gr5OD
Type .. . .Welded Joint Form . - - - - . . . . . . . . . . Plate~
Thickness .. . . . .. . . . .... 60 mm Composition Type .. ... .... Actual
Composition Position ... -- - * Lot ID . . . . . . . . . . . . .

Reference SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
00 II 300.0

300.0 225.0

0

S 200.0 150.0
U1 0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 14400.44

Description
Material Code ................ 010.002.03FBS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ............. Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID ................................ .

Reference .......................... SHI-01
I Composition See Page 14400.1

Fabrication History See Page 14400.1
Weld
Weld Code .................. 010.002.03FBS Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature .............. 100 degC Metal Gap ........................... 3 mm
Interpass Temperature .............. 250 degC Passes ...... .......................... *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Am perage ........................ 580 am ps Polarity ....... ............. ........ .. *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation .................. K-Groove Number of Sides ........................ 2
Location wrt Weld .............. 1mm in HAZ Location wrt Surface ...... Back surface not root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. FluxName BL55

I.Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture . .......................... * Did Specimen Fracture? ................... *
Did Specimen Split? . ..................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 213
T-L o -40 261
T-L 0 -40 63

i-m rnote



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14400.45

Description
Material Code ......... 010.002.O3FBS Material Name ....... BS4360 Gr5OD
UNS .................. * Other Designation ....... BS54360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . ... .. Plate
Thickness ... .............. 60 mm Composition Type . -........ Actual
Composition Position . . . . . . . . . .. *Lot ID ... . . . . . .. . . . .. . . .
Reference SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

i- ft-lb
400.030.

300.0 225.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



M an Stutra u .s Dat Ban

Material BS4360 Gr5OD Page 14400.46

Description
Material Code 010.OO2.04FBS Material Name BS4360 Gr5OD
UNS --- .......... * Other Designation --- BS4360 Gr5OD
Type . _ _. . . _ _W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness - .. . . ... . . ... 60 mm Composition Type ... ...... . Actual
Composition Position .. . . . . . . . . * Lot ID .. . . . . . . . . . . . . .

IReference ..... SHI1-01
[ Composition See Page 14400.1
[ Fabrication History See Page 14400.1
Weld
Weld Code .......... 01O.002.O4FBS Weld Type ............. TSAW
Base Metal Thickness ......... 60 mm Welding Position,. ...... Downhand IG
Preheat Temperature ......... 100 degC Metal Gap......... ............... . 3mm

hnterpass Temperature . ...... 250 degC Passes . ............... *
Filler Specification . . . . . . . . . . . * Filler Name .. . . . . . . . . . . . W36
Filler Carbon Content -- . .. . .. . . * Filler Metal Size .. .. . . . . . . . .4mm
Shielding Gas . --........... * Voltage.---....................-34-38 volts
Amperage ... ........ 580 amps Polarity......... .................... *
Travel Speed ......... 50 cm/min Heat Input/Pass . ......... 50 KJ/cm
Joint Preparation . . ........ K-Groove Number of Sides ................... . 2
Location wrt Weld............... 3mm in HAZ Location wrt Surface .... Back surface not root
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time ......... 2.4 hr
PRix Type ............... Flux Name......................... BL55
IWeld Composition Reported? ....... No
Property Measurements
Test Type .. . . . . . . . . Charpy V Impact Position . . . . . . . . . . . . . . .
Specimen Type .... .......... * Lateral Expansion ....... _..............*
Shear Fracture............................. Did Specimen Fracture?9 .. . . . . . . . . . . . . . . . . *
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method.............*
Standard Year . . . . . . . . . . . .. *

Orien Test Temp CYN Energy
degC Joules

T-LO -40 207
T-L 0 -40 210
T-L 0 -40 212

not reported



Material BS4360 Gr5QD Page 14400.47

Description
Material Code .. ... 0l0.002.O4FBS Material Name ........ BS4360 GOOD
UNS .................. Other Designation ...... BS4360 Gr5OD
Type . . . . . . . . . . . . W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ........... ... 60 mm Composition Type . .. .... ... Actual

Composition Position . . . . . . . . . .. *Lot ID .... . . . . . . . . . . . . . .
Reference ....... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

S200.0 9150.0
wj

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repoted



Material BS4360 Gr5QD Page 14400.48

Description
Material Code ...... O1.002.05FBS Material Name ........ BS4360 Gr5OD
UNS ........... ..... Other Designation ....... BS4360 Gr5OD
Type ................. Welded Joint Form . ....... ..... plate
Thickness . ............ 60 mm Composition Type . ......... Actual
Composition Position ........ ........... * Lot ID ...................... ......
Reference .. ..................... SHI-01

I Composhilon See Page 14400.1
1 Fabrication His-tory See Page 144 00.1 _____

Weld
Weld Code ................. 010 (X)2.O5FBS Weld Type ............ TSAW
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand IG
Preheat Temperature.....-......... 100 degC Metal Gap .............. 3 mm
Interpass Temperature ------- 250 degC Passes ....................... *
Filler Specification............* Filler Name....................... W36
Filler Carbon Content........................ Filler Metal Size ............. 4 mm
Shielding Gas.............. * Voltage...................... 34-38 volts
Amperage ....... ............... 580 amps Polarity .......................
Travel Speed ................... 50 cm/mmn Heat Input/Pass ........ 50 KJ/cm
Joint Preparation ............ ...---K-Groove Number of Sides .........-... 2
Location wrt Weld ........ 5mm in HAZ Location wit Surface .... Back surface not root
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time .......... 2.4 hr
Flux Type .. . . . . . . . . . ... * Flux Name .. .. ... . . ... .. .. BL55

IWeld Composition Reported? ....... No
Property Measurements
Test Type ............. Charpy V Impact Position .. .......................... *
Specimen Type .. . . . . . .. . . .. . * Lateral Expansion ... . . . . . . . . . . *

Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . . *
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ........---- *
Standard Year . . . . . . . . . . . .. *

Onien Test Temp CVN Energy
degC Joules

T-L 0 -40 202
T-L 0 -40 219
T-L 0 -40 257

-not reported



Marine ~ Stutua *oo s Dat Bank

Material BS4360 Gr5OD Page 14400.49

Description
Material Code................1O.002.O5FBS Material Name............BS4360 Gr5OD
UNS .................. * Other Designation ....... BS4360 Gr5OD
Type ............. Welded Joint Form ............................ Plate
Thickness .............. 60 mm Composition Type ........ ,-Actual
Composition Position . . . . . . . . . .. * Lot ID .. . . .*.. . . . . . . . .

Refercnce SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb

400.0 IIj 300.0

300.0 225.0

0
0

S 200.0 0o5.

100.0 75.0

0.0 0.')

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Main Stutral ; h' s6 Dat Ban- a*9

Material BS4360 Gr5OD rge 14500.1

Description
MaterialI Code.............. 010.002.O9GNA Material Name........ BS4360 GrOOD
UNS .................. * Other Designation............. BS4360 Gr5OD
Type .. . . . . . . . . . .. . W elded Joint Form . . . . . . .. . . . . . . .. Plate
Th',kness ............. 60 mm Composition Type .................. .Actual
Composition Position .. . . . .. . . . Lot ID . . . . . . . . . . . . .
Refevence..................SHI-01

Cmposition
C.............................. 0.13% Mn .............................. 1.41 %
P.. ......................... 0.013% 5 .......................... 0.00%,
Si ............................. 0.40% Cr .......................... 0.02 %
Ni ... ............. 0.17% Mo ......................... ... 0.02%
V ............ 0.004% Cu......................... 0.17%
Cb ............... 0.025% Ti ....................... ... <0.003 %
B _............. <0.0001 % Al ............................ 0.028%1

1'; .. . ... .. .. . . .. . . .... 0.0072 % _ Other Components .......
Fabrication History
Heat Treatment . . . . . . m _ . . . .. Producer .. . . . . . . . . . . . Sumitomo
Year Produced................ ............ AddllInfo ........................ None
Source......................... Sumitomo Melting Practice.......... ......... ... I

Ingot Position....................... ... m .... Killing Process........................
Process Temperature ........................ Process Time........................
Rolling Coiditions.......................... Final Processing........................ N
Final Temperature ......................... Final Time ......m.........
Cold Work Strain ..... * Aging Temperature ..... .......
Aging Time .. ... .* Location .. .. .. . .
Weld
Weld Code ......... 0l0.002.O9GNA Weld Type .............. SAW
Base Metal Thickness ........ 60 mm Welding Position ........ Downhand IG
Preheat Temperature . ....... 100 degC Metal Gap ...... mm1...... mm
Interpass Temperature .. . . . . . . 250 degC Passes .... . . . . . . . . . . . .. .
Fier Specification .. . . .m. . . . . .m , * Filler Name .. . . . . . . ..m . . .. W 36
Filler Carbon Content............. .......... Filler Metal Size..................... 4 mm
Shielding Gas ... m. . . . . . . . . . .. * Voltage .. . . . . . . . . . . . 36 volts
Amperage . . . . . . . . . . . . 580 amps Polarity . . . . . . . . . . . . . . . *
Travel Speed ....... . . . 35 cm/mm Heat Input/Pass . ......... 35 KJ/cm
Joint Preparation ...... Double V-Groove Number of Sides........ ................ 2
Location wrt Weld 11...... mm in HAZ Location wrt Surface .... Full cross section
Post-Weld Heat Temp .... ...... Post-Weld Heat Time...........*
Flux Type ----. . .. . . Flux Name .. . . . . . . . . . . . . BL55
Weld Composition Reported? .. No........._No

(continued)
*-not reported



Material BS4360 Gr5OD Page 14500.2

(continued)
Property Measurements
Test Type ........ Fracture Toughness Position ............................ *
orientation............................... Specimen Type .. ...........

Specimen Thickness........................ Crack Length ...............-
Loading Type............................. Loading Rate ..............
KQ .................................... KIc ..................
Valid KIc?............................... Reason for Invalid.....................*
JIc ....................... KJc ..................

Jlcpr .......................... Initial COD ......................... *
Curve Shape.............................. Initial JI, JI ......................... *
Maximum J, imax.............. ....... * Tearing Modulus ......... ............ *
Standard Method......... .... BS5762 -Standard Year ....

Test Temp CODIc
degC mm

-30 06
-30 1.22
-30 >1.47
-10 >1.42
-10 >1.43
-10 A1.54

*not rqporwe



Material BS4360 Gr50D Page 14500.3

Description
Material Code ............... 010.002.02GNA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ...................... Welded Joint Form ............................... Plate
Thickness ............ ............. 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................
Reference ....................... SHI-01

[ Composition See Page 14500.1
Fabrication History See Page 14500.1
Weld
Weld Code ................. 010.002.02GNA Weld Type ......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ................... ....... * Voltage ........................... 36 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ......... Full cross section
Post-Weld Heat Temp, ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............ No
Property Measurements
Test Type ................ Fracture Toughness Position ....... ........................ *
Orientation .............................. * Specimen Type .......................... *
Specimen Thickness ...................... * Crack Length ............................ *
Loading Type ........................... * Loading Rate ............................ *
K Q . ............................... * K Ic .................................... *
Valid KIc? .............................. * Reason for Invalid ........................ *
JIc .................................... * K Jc .................................... *
Jlcpr ................. Initial COD .......................
Curve Shape ............................ Initial JI, JI *
Maximum J, imax ........................ Tearing Modulus ......................... *
Standard Method ................... BS5762 Standard Year ........................... *

Test Temp CODIc
degC mm

-30 0.17

-30 0.27
-30 0.95
-10 0.59
-10 1.28
-10 1.37

"-not r -rw



Main Stutua Togns Dat Bank

Material BS4360 Gr5QD Page 14500.4

Description 1.2.9 S MaeilNm '.oujru
Material Code ........ 00020GS Mtra ae.. ----- B46 r0
UNS .................. Other Designation........ ..... BS54360 GrOOD.
Type............. Welded Joint Form.............................. Plate
Thickness ....... ....... 60 mm Composition Type . ......... Actual
Composition Position .. . . . . . . . . . * Lot ID .. . . . . . . . . . . . . . .
Reference................... SHI-01

[ComiposltIon See Page 14500.1
[Fabrication History See Page 14500.1
Weld
Weld Code .......... 10.002.O9GNS Weld Type .............. SAW
Base Metal Thickness ... ............. 60 mm Welding Position...... ....... .. Downhand IG
Preheat Temperature................ 100 degC Metal Gap 1............. mm
Interpass Temperature......... ...... .250 degC Passes.................*
Filler Specification . ........... * Filler Name....................... W36
Filler Carbon Content.........................Filler Metal Size ............ 4 mm
Shielding Gas.............. * Voltage ....... ................... 36 volts
Amperage....................... 580 amps Polarity ................
Travel Speed ............ 35 cm/mmn Heat Input/Pass .......... 35 1(1/cm
Joint Preparation ........ Double V-Groove Number of Sides........................ 2
Location wrt Weld ...... 1 Imm in HAZ Location wrt Surface.......... Full cross section
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time..................2.4 hr
Flux Type.- .............. * Flux Name......................... BL55

IWeld Composition Reported? ...... No
Property Mleasurements
Test Type .. .. . ... Fracture Toughness Position .......... .. ..
Orientation .. . . . . . . . . . . . . . *Specimen Type .. . . . . . . . . . . . . *
Specimen Thickness......................... Crack Length ... ...........
Loading Type....... ............. ........... Loading Rate ..............
K Q . . . . . . . . . . . . . . . . . K Ic .. . . . . . . . . . . . . . . . . .
Valid KIc? ........ .. .. * Reason for Invalid....................... *
JIc......... ... .. .................... * Kic ...................... ............ *
Jlcpr .. . . . . . . . . . . . . . . . . * Initial COD ........................... *
Curve Shape .............. * Initial11, JI......... ................ *
Maximum J, Jmax .. .......... * Tearing Modulus......................
Standard Method . ......... BS5762 - Standard Year..............

Test Temp CODIc
degC }mm

-30 1 1.58
-30 >1.54
-30 >1.56
-10 > 1.56
-10 >1.58
-10 >1.72

-not repoted



Material BS4360 Gr5QD Page 14500.5

Description
Material Code........ 010.002.02GNS Material Name .......... BS4360 GrOOD
UNS ........... * Other Designation ....... BS4360 GO5OD
Type .. . . . . . . . . . . . W elded Joint Form . . . . ... .. . . . ... Plate
Thickness .. .. .. .. ... . .. 60 mm Composition Type . ... .. . ... Actual
Composition Position . . . . ... . ... * Lot ID................ . .......
IReference .. . . . - - - . . .. -SHI-Ol
[ Composition See Page 14500.1
[ Fabrication History See Page 14500.1
Weld
Weld Code.................O010.002.02GNS Weld Type .............. SAW
Base Metal Thickness................. 60 mm Welding Position............... Downhand IG
Preheat Temperature........ 100 degC Metal Gap .......................... 1 mm
Interpass Temperature ....... 250 degC Passes............ .................- *
Filler Specification............ * Filler Name......................... W36
Filler Carbon Content -.. ......... * Filler Metal Size..... ................ 4 mm
Shielding Gas............... * Voltage.......................... 36 volts
Amperage ............ 580 amps Polarity............. ................ *
Travel Speed .......... 35 cm/mmn Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ...... Double V-Groove Number of Sides............. ........... 2
Location wrt Weld ......... Fusion line Location wrt Surface.........Full cross section
Post-Weld Heat Temp . ...... 600 degC Post-Weld Heat Time............... 2.4 hr
Flux Type ........ ....... * Flux Name......................... BL55
IWeld Composition Reported? ....... No
Property Measurements
Test Typoe ....... Fracture Toughness Position .............................
Orientation ............. * Specimen Type......................_
Specimen Thickness ............ Crack Length.......................... *

Loading Type ....... Loading Rate ........... ............... *

KQ _ _. . .. .. . . .. .. . . .. * KIc ............ .............. ....... *

Valid Klc? ............... * Reason for Invalid......................*
Jlc . . . . . . . . . . . . . . . . . . KJc .............................. ... *
Jlcpr . .. .. ... . ...... * Initial COD ............................ *
Curve Shape .. . ... .... .... * IitialI, JI .......... .................
Maximum J. Jmax ..... ...... Tearing Modulus.......................*
Standard Method ....... BS5762 Standard Year ....

Test Temp CODIc
degC mm

-30 0.88
-30 1.26
-30 >1.52
-10 >1.54
-10 >1.55
-10 >1.55

*-not repoww



Material BS4360 Gr50D Page 14500.6

Description
Material Code ............... 010.002.09GFA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ................ ........ W elded Joint Form .......................... .... Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Composition Position .................... * Lot ID ...............................
Reference ......................... SHI-01

I Composition See Page 14500.1
Fabrication History See Page 14500.1
Weld
Weld Code .................. 010.002.09GFA Weld Type .......................... SAW
Base Metal Thickness ............. 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... I mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas .......... .. ............. * Voltage ........................... 36 volts
Amperage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ........................ 2
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ......... ...................... *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........ . .... . *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 192
T-L o -40 194
T-L 0 -40 194

• -n O t-



M arn Stucu a ag s Dat Bank

Material BS4360 Gr5OD Page 14500.7

Decriptio
Material Code .. ...... 010.002.O9GFA Material Name . ....... BS4360 Gr5OD
UNS .................. Other Designation ....... BS54360 Gr5OD
Type .. . . . . . . . . ... W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thicknes .............. 60 mm Composition Type . ......... Actual
Composition Position . . . . .... *Lot ID .... . . . .. . . . .. . . . .
Reference ....... SHI1-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I .~I300.0

300.0 225.0

S200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Main Srcu.7 essDa Bank .

Material BS4360 Gr5OD Page 14500.8

Description
Material Code ...... O10.002.O2GFA Material Name......... ....... BS4360 GO5OD
UNS .... .. . . . ... .... . * Other Designation ....... BS4360 GO5OD
Type - - - _ - - - - - - Welded Joint Form ........ . . . . . . . .. .. Plate;
Thickness ......-- 60 mm Composition Type .......... Actual:
Composition Position .. . . . . . . . . Lot ID .. . . . . . . . . . . . . .
IReference --- - - - -- - ---- - -- SHI-01
[ Composion See Page 14500.1
1 Fabrication History -See Page 14500.1
Weld
Weld Code .......... O10.002,O2GFA Weld Type .............. SAW'
Base Metal Thickness .......... 60 mm Welding Position ......... Downhand IG
Preheat Temperature........ 100 degC Metal Gap..........................1I mmn
Interpass Temperature .. . . . . . 250 degC Passes . . . . . . . . . . . . . . . .. *I
Filler Specification.- ......... _ * Filler Name ....................... W36
Filler Carbon Content . . . . . .. . . .. *Filler Metal Size .. . . .. .. .. . .4 mm
Shielding Gas . ........... * Voltage............ ...... ........ 36 volts
Amperage . . . . . . . . . . .. 580 amps Polarity . . . . . . . . . . . . . . . .
Travel Speed ... ...... 35 cm/min Heat Input/Pass................... 35 KJ/cm
Joint Preparation.............Double V-Groove Number of Sides........ ................ 2
Location wrt Weld .......... Fusion line Location wrt Surface............. Final surface
Post-Weld Heat Temp........... * Post-Weld Heat Time............. *

Flux Type ............... Flux Name ...................... BL55
IWeld Composition Reported?. . . . . . . . . . . . . . No
Property Measurements
Test Type .. ...... Charpy V Impact Position ........................... :
Specimen Type .............. * Lateral Expansion....................
Shear Fracture......... *-.....................Did Specimen Fracture?..........
Did Specimen Split9 . . . . . . . . . . . . . . . . . . . . . . . . .  Star.dard Method ..........
Standard Year ................ __ ____*

ien Test Temp CVN Energy
degC Joules

T-L 0 -40 115
T-L 0 -40 234
T-L 0 -40 75

*-not rqorted



Material BS4360 Gr5QD Page 14500.9

Description
Material Code ...... 010.002.O2GFA Material Name...... .......... BS4360 Gr5OD
UNS ................. Other Designation............. BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ...........----... 6 Wmm Composition Type -- ........ Actual

Composition Position.... ................- Lot ID.................
IReference SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 ' I 300.0

300.0225.0

200.0150.0

100.0 0 75.0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

w nt rep"A~



Material BS4360 GrSOD Page 14500.10

Description
Material Code .............. 010.002.03GFA Material Name ............... BS4360 Gr50D
UNS ................ ............... * Other Designation ............ BS4360 Gr5OD
Type ......... ............... W elded Joint Form ...... ........................ Plate
Thickness ........................ 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID ........................ .......
Reference .... ..................... SHI-01

[ Composilion See Page 14500.1
[Fabrication History See Page 14500.1
Weld
Weld Code .................. 010.002.03GFA Weld Type ..... ............... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ......... .......... * Filler Name .......................... W 36
Filler Carbon Content ..................... Filler Metal Size .................... 4 mm
Shielding Gas ........ ........... * Voltage ........................... 36 volts
Amperage ..... ................ 580 amps Polarity .......................... *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld 1............. lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ........... -- * Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type ......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? . ..................... * Standard Method ......................... *
Standard Year ................. ......... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 187
T-L 0 -40 216
T-L 0 -40 217

.-not r~epied



Material BS4360 Gr5OD Page 14500.11

Description
Material Code ........ 010.002.O3GFA Material Name ........ BS4360 Gr50D
UNS .................. Other Designation ..... BS4360 Gr5OD
Type .............. Welded Joint Form ............... Plate
Thickness .............. 60 mm Composition Type ......... Actual
Composition Position .. . . . . . . . . *Lot ID ...... . . . . . . . . . . . . .
Reference .................... ..... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0

0
S 200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

w rt rqxxutd



Marine ~ Stutua Toghes DaaBn

Material BS4360 Gr5OD Page 14500.12

Description
IMaterial Code ........ 0lO.002.O4GFA Material Name.............. BS4360 Gr5LJD
UNS ....... .. ..... Other Designation ............ BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . ... Plate
Thickness ............... 60 mmn Composition Type .......... Actual

Composition Position....................... Lot ID.............................
Reference . ... SHI-01
IComposition See Page 14500.1
[ Fabrication History See Page 14500.1
Weld
Weld Code ......... 010.002.04GFA Weld Type ...................... SAW
Base Metal Thickness ........ 60 mmn Welding Position............. Downhand IG
Preheat Temperature........ 100 degC Metal Gap................. ..... I mmn
Interpass Temperature ...... 250 degC Passes ............ ................ *
Filler Specification . . . . . . . . . . . * Filler Name .. . . . . . . . . . . . . W36
Filler Carbon Content .............. * Filler Metal Size ............ 4mm
Shielding Gas .. . . . . . . . ..... * Voltage . . . . . . . . . . ..... 36 volts

Amperage ........ ...... 580 amps Polarity ...................... *
Travel Speed............ ...... 35 cm/rnin Heat Input/Pass.......... 35 KJ/cm
Joint Preparation........... Double V-Groove Number of Sides ...... ............ 2
Location wrt Weld.......... ... 3mm in HAZ Location wrL Surface ....... Final surface
Post-Weld Heat Temp ........... * Post-Weld Heat Time .........
Flux Type .. . . . . . . . . . . . . . . *Flux Name .. . . . . . . . . . . . . BL55
IWeld Composition Reported?............No
Property Measurements
Test Type .. . . . . . .. Charpy V Impact Position ... . .. . . . . . . . .. . . *
Specimen Type ..................... * Lateral Expansion ............ *
Shear Fracture........... ................. Did Specimen Fracture?" ................
Did Specimen Split?......................... Standard Method......................*
Standard Year . .... .. . . *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 170
T-L 0 -40 220
T-1, 0 -40 242

*nat rportwd



Main a tut rlog n at ak

Materia; BS4360 Gr5OD Page 14500.13

Description
Material Code 01O.002.O4GFA Material Name .... .. BS4360 GO5OD
UNS .... - Other Designation BS4360 GO5OD
Type ... Welded Joint Form ...... Plate

Thickness 60.. ... ... mm Composition Type . ........ Actual
Composition Position ... .- .- * LotID . ... .. . . . . .. . . . . *

Reference .....-- STH-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

o 0

0

~ 2000150.0

0

U

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

n rot reported



Material BS4360 Gr5OD Page 14500.14

[ Description
Material Code.............. 010.002.05GFA Material Name.............. BS4360 Gr5OD
UNS ............. .................. * Other Designation ............ BS4360 Gr5OD
Type......................--Welded Joint Form ................ Plate
Thickness........................ 60 mm Composition Type.......... Actual
Composition Position...........* Lot ID............................
Reference............SHI-01

[ Compositon See Page 14500.1
[Fabrication History See Page 14500.1
Weld
Weld Code ................. 010.002.05GFA Weld Type ................. SAW 1

Base Metal Thickness............... 60 mm Welding Position ......... Downhand IG
Preheat Temperature.............. 100 degC Metal Gap 1............ mm
Interpass Temperature............. 250 degC Passes ....................... *
Filler Specification......................... Filler Name ............. W36
Filler Carbon Content.................. .... Filler Metal Size ........... 4 mm
Shielding Gas............................. Voltage ........................ 36 volts
Amperage...................... 580 amps Polarity .................... ..
Travel Speed ................... 35 cm/mmn Heat Input/Pass.......... 35 KJ/cni
Joint Preparation........... Double V-Groove Number of Sides............. 2
Location wrt Weld............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp....................... Post-Weld Heat Time .................. *
Flux Type .................... Flux Name........................ BL55
Weld Corn sition R re . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................
Shear Fracture............................ Did Specimen Fracture? ................ *
Did Specimen Split?......................... Standard Method......................*
Standard Year ........ _ ___......___*

Orien Test Temp CVN Energy
T~LOdegC Joules
TL0-40 166

T-L 0 -40 178
T-L 0 -40 . 216

*not reportai



Material BS4360 Gr5OD Page 14500.15

-Description
Material Code ........ 010.002.O5GFA Material Name ....... BS4360 Gr50D
UNS ................... * Other Designation ...... BS54360 GO5OD
Type....................... Welded Joint Form................ Plate
Thickness ................... ..... 60 mm Composition Type.......... Actual
Composition Position........................ Lot ID.............................
Reference............SHI-0 1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE

400. I Ift-lb

300.0 225.0

0

S 200.0 0150.0

> 0
0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reporte



Marine. Stutua- hesDa . ak':.:.."::'

Material BS4360 Gr5QD Page 14500.16

Description
Material Code.............. 010.002.09GRA Material Name.............. BS4360 Gr5OD
UNS .. ................... * Other Designation ............ BS4360 GrOOD
Type ............-.. Welded Joint Form ........................ ... Plate
Thickness .............. 60 mm Composition Type.......... Actual
Composition Position .................... * Lot ID............... .............
Reference.................... SHI-01

[ Comp~osition See Page 14500.1
1(Fabrication History See Page 14500.1
Weld
Weld Code........... _ 010.002.09GRA Weld Type ......................... SAW
Base Metal Thickness ........ 60 mm Welding Position............. Downhand IG
Preheat Temperature ......... 100 degC Metal Gap ........................ 1I mm
Interpass Temperature ...... ....... 250 degC Passes ........................ *
Filler Specification .. .... . .. . .. * Filler Name ... ... . ... .. W36
Filler Carbon Content....................... Filler Metal Size.................... 4 mm
Shielding Gas............. ................ Voltage ........................ 36 volts
Amperage...................... 580 amps Polarity ............................ *
Travel Speed ................... 35 cm/min Heat Input/Pass .................. 35 KJ/cm
Joint Preparation........... Double V-Groove Number of Sides ....................... 2
Location wrt Weld............11 mm in HAZ Location wrt Surface.... Back surface at root
Post-Weld Heat Temp ........... * Post-Weld Heat Time...........*
Flux Type .... .... . ....... * Flux Name .. .......... ....... BL55

IWeld Composition Reported?........... No
Property Measurements
Test Type ......... Charpy V Impact Position ........................... *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . . *
Did Specimen Split?......................... Standard Method......................*
Standard Year ........ *

Orien Test Temp CVN Energy

_________ f degC I Joules
T-LO0 -40 206
T-L 0 -40 I 208
T-L 0 -40 1 211

*-not reporte



Material BS4360 Gr5OD Page 14500.17

Description
Material Code ........ 01O.002.09GRA Material Name ....... BS4360 Gr5OD
UNS................................ * Other Designation ...... BS4360 Gr5OD
Type....................... Welded Joint Form .......... ...... Plate
Thickness........................ 60 mm Composition Type ........... Actual
Composition Position................... * Lot ID .................

Reference.................. ..... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
____ ___ ___ ____ __ ___ ____ ___ ___ ____ ___ ___ ____ ___ ___ ___ ft-lb

400.0 ' III 300.0

300.0 225.0

S 200.0 S150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reporte



Material BS4360 Gr5OD Page 14500.18

Description
Material Code.............. 010.002.02GRA Material Name.............. BS4360 Gr5OD
UNS................................* Otlher Designation ...... BS54360 Gr5OD
Type....................... Welded Joint Form ................. Plate
Thickness........................ 60 mm Composition Type ........... Actual
Composition Position .................... * Lot ID.............................
Reference................... -- SHI-01

[ Composition See Page 14500.1
[ Fabrication History See Page 14500.1
Weld
Weld Code ................ 010.002.02GRA Weld Type...................... SAW
Base Metal Thickness............... 60 mm Welding Position............. Downhand IG
Preheat Temperature........ 100 degC Metal Gap ........................ 1I mm
Interpass Temperature .... .. 250 degC Passes............................. *
Filler Specification................ ......... Filler Name ...... ...... W36
Filler Carbon Content...................... * Filler Metal Size ........... 4 mm
Shielding Gas.............................. Voltage ------------ -- 36 volts
Amperage ............... ....... 580 amps Polarity ................ *
Travel Speed ........... 35 cm/mmn Heat Input/Pass .....----- 35 KJ/cm
Joint Preparation ....... Double V-Groove Number of Sides .. ..... ----- 2
Location wrt Weld ............... Fusion line Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp........... Post-Weld Heat Time .................. *
Flux Type Flux Name ........................ BL55
Weld Compositi'o'n eore.......No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture' ................ *
Did Specimen Split?........................ Sandard Method......................*
Standard Year ........ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 '21
T-L 0 -40 292
T-LO0 -40 9~7

* wnt reported



M arn Stutua Togns . Bank

Material BS4360 Gr5OD Page 14500.19

Dscriptionl
Material Code.............. 010.002.O2GRA Material Name........ BS54360 Gr5OD
UNS ......................... * Other Designation ...... BS4360 GO5OD
TYPe....................... Welded Joint Fo~rm ....... ....... .. plate
Thickness........................ 60 mm Composition Type.......... Actual
Composition Position.................. * Lot ID ...........
Reference .. . . . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

V0

S 200.0 150.0

0

100.0 075.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not repottw



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD) Page 14500.20

Description
Material Code ........ O10.002.O3GRA Material Name.............. BS4360 GrOOD
UNS.................. * Other Designation ............ BS4360 GrOOD
Type............. Welded Joint Form ............................ Plate
Thickness........................ 60 mm Composition Type .. ........ Actual
Composition Position........................ Lot ID ....... ........
Reference ....................... SHI-01

I Composition See Page 14500.1
IFa-brication istory See Page 14500.1
Weld
Weld Code ......... ....... 010.002.03GRA Weld Type ...................... SAW
Base Metal Thickness............... 60 mm Welding Position............. Downhand IG
Preheat Temperature.............. 100 degC Metal Gap ..... ........ ........... 1I mm
Interpass Temperature............. 250 degC Passes ............................ *
Filler Specification ................... * Filler Name...................... -- W36
Filler Carbon Content....................... Filler Metal Size ............. ..... . 4mm
Shielding Gas............................. Voltage...... .................. 36 volts
Amperage...................... 580 amps Polarity ............................. *
Travel Speed .......... 35 cm/mmn Heat Input/Pass .................. 35 KJ/cm
Joint Preparation ....... Double V-Groove Number of Sides ............. 2
Location wrt Weld.............1Imm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp........... Post-Weld Heat Time .................. *
Flux Type ............... Flux Name........................ BL55
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . . *
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................*
Standard Year .. . . . . . . . . . . . .

Orien Test Temp CVN Energy
S degC Joules

T-L 0 -40 123
T-L 0 -40 248
TLO a -40 . 58

-not reported



Material BS4360 Gr50D Page 14500.21

Description
Material Code ............... 010.002.03GRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference . ......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb40 . I I I ' II 300.0

400.030.

300.0 225.0

0

i 200.0 150.0

0

100.0 75.0

0

0.0 0.0
Ii I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

•not rqOrd



Material BS4360 Gr50D Page 14500.22

Description
Material Code .............. 010.002.04GRA Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... SHI-01

I Composition See Page 14500.1
Fabrication History See Page 14500.1
Weld
Weld Code ................. 010.002.04GRA Weld Type ......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm

Interpass Temperature .............. 250 degC Passes ............... . ......... . *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content .................... * Filler Metal Size ...................... 4 mm

Shielding Gas ........................... * Voltage ........................... 36 volts
Amperage ........................ 580 amps Polarity ............................... *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp ..................... Post-Weld Heat Time ..................... *
Flux Type ............................... Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type .*......................... * Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .

Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . . * Standard Method ......................
Standard Year ................ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 164
T-L 0 40 241
T-L 0 -40 60

- not reponid



Material BS4360 Gr5OD Page 14500.23

Description
Material Code ............... 010.002.04GRA Material Name ............... BS4360 Gr50D
UNS .............. .................... * Other Designation ............ BS4360 Gr5OD
Type ........................ Welded Joint Form .............. ........... Plate
Thickness ........................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ........... ......... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 - 300l

300.0 225.0

0
S 200.0 150.0

100.0 75.0

o

0.0 0.0
I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- ot reportid



Material BS4360 Gr50D Page 14500.24

Description
Material Code ............... 010.002.05GRA Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ..............................
Reference ............... ..... .. SHI-01

I Composition See PaRe 14500.1
IFabrication History See PaRe 14500.1

Weld

Weld Code ................. 010.002.05GRA Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification .... ................... * Filler Name ......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 36 volts
Amperage ....................... 580 amps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ....... Back surface at Toot
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 127
T-L 0 -40 190
T-L 0 -40 193

*-not reported



M arn Stutua .oons Dat Bank

Material BS4360 Gr5OD Page 14500.25

Description
Material Code ...... 010.002.O5GRA Material Name .....---- BS4360OGr50D
UNS .......... ....... Other Designation............. BS4360 Gr50D
Type............. Welded Joint Form .................... .......... Plate
Thickness 6............ 0 mmn Composition Type ................... Actual
Composition Position........... * Lot ID ........... ........ ............ *
Reference ........ ................. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
_____________________________________-- ____ ft-lb

400.030.

300.0 225.0

00

1 00.0 7.

10.0 00.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-noit reported



Material BS4360 Gr5OD Page 14500.26

Description
Material Code.............. 010.002.09GFS Material Name ........ BS4360 GrOOD
UNS ................................... Other Designation ....... BS54360 Gr5OD
Type......................---Welded Joint Form ............... Plate
Thickness ........ .............. 60 mm Composition Type .......... Actual
Composition Position....................... Lot ID......... ...... .............
Reference........................ SHI-01

[ Composition See Page 14500.13
[ Fabrication History See Page 14500.1
Weld
Weld Code .......... 0l0.002.09GFS Weld Type .............. SAW
Base Metal Thickness ........ 60 mm Welding Position ........ Downhand IG
Preheat Temperature ........ 100 degC Metal Gap 1............. mm
Interpass Temperature ........ ..... 250 degC Passes ....................... *
Filler Specification....... .............. * Filler Name ............. W36
Filler Carbon Content....................... Filler Metal Size ........... 4 mm
Shielding Gas........................... .. * Voltage ........................ 36 volts
Amperage...................... 580 amps Polarity ............................. *

Travel Speed..................-35 cm/min Heat Input/Pass .......... 35 KJ/cni
Joint Preparation........... Double V-Groove Number of Sides ............. 2
Location wrt Weld 11...... mm in HAZ Location wrt Surface ....... Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time ......... 2.4 hr
Flux Type ............... Flux Name........................ BL55
IWeld Composition Reported' ............. No
Property Measuremenis
Test Type ......... Charpy V Impact Position ............................ *
Specimen Type ....................... * Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?7 .. . . . . . . . . . . . . . . *
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method .............. *
Standard Year . . . . . . . . . . . . .. *

Orien Test Temp CVN Energy
__________ degC Joules
T-L0 ..40 0
T-L 0 -40 208
T-L 0 -40 219

*-not reported



Marin Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14500.27

Description
Material Code.............. 010.002O9GFS Material Name........ BS4360 Gr5OD
UNS ................................... Other Designation ...... BS4360 Gr5OD
Type -- ---------- WlMJit Fr ..........................WeddJit Fr Plate
Thickness 60............ mm Composition Type . ......... Actual
Composition Position . . . . . . . . . .. * Lot ID . . . . . . . . . . . . . . . . .
Reference ....................... SHI-0 1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
- ft-lb

400.0 IIII Ij 300.0

300.0 225.0

0

0

S 200.0 0150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 14500.26

Description
Material Code....... 0l0.002.O2GFS Material Name ............... BS4360 Gr5OD
UNS ............... * Other Designation............. BS4360 GO5OD
Type .... ............ Welded Joint Form ................ Plate
Thickness......................... 60 mm Composition Type ....... ........... Actual
Composition Position ........... * Lot ID..... ................. ........
IReference. .. ,...................... SHI-01
[ Composition See Page 14500.1
[ Fabrication History See Page 14500.1

Weld Code .......... 0l0.002.02GFS Weld Type - ............ SAW
Base Metal Thickness................. 60 mm Welding Position............... Downhand IG
Preheat Temperature................ 100 degC Metal Gap...................... I mm
Interpass Temperature............... 250 degC Passes............................... *
Filler Specification . . . .. . . . . . .. * Filler Name .. . . . . . . . . . . . . W36
Filler Carbon Content . . . . ... .... * Filler Metal Size ........ .... 4 mm
Shielding Gas ............. ............. * Voltage.......................... 36 volts
Amperage ... .................... 580 amps Polarity ............... ....... *
Travel Speed .................... 35 cm/mmn Heat Input/Pass. .. _...... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides........................ 2
Location wrt Weld ......... Fusion line Location wrt Surface.............Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type ................ Flux Name......................... BL55

IWeld Composition Reported?. . . . . . . . . . . . . . No
Property Measurements
Test Type ......... Charpy V Impact Position............................
Specimen Type ............. * Lateral Expansion......................
Shear Fracture.... ................ ........... Did Specimen Fracture?. . . . . . . . . . . . . . . . . _
Did Specimen Split?......................... Standard Method ...............

Standard Year ........ _ ...... _ ____*

Orien Test Temp CVN Energy

___________ degC Joules
T-L 0 -40 158
T-L 0 -40 188
T-L 0* -40 . 188

-not reported



M arine. Stutua T uhes.a aa .-

Material BS4360 Gr5OD Page 14500.29

Description
Material Code.............. 010.002.O2GFS Material Name........ BS4360 Gr5OD
UNS .................... ....... * Other Designation ............ BS4360 Gr5OD
Type ......... .... Welded Joint Form................ Plate
Thickness .............. 60 mm Composition Type .......... Actual
Composition Position .................... * Lot ID ..............................
Reference........................SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.030.

300.0 225.0

0

200.0150.0
wU 0

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14500.30

Description
Material Code.............. 010.002.O3GFS Material Name.............. BS4360 GO5OD
UNS ................................... Other Designation ....... BS4360 Gr5OD
Type....................... Welded Joint Form................ Plate
Thickness........................ 60 mm Composition Type.......... Actual
Composition Position....................... Lot ID .......... ......
IReference......................... SHI-01
I Compositlon See Page 14500.1
I Fabrication History See Paize 14500.1
Weld
Weld Code ................. 010.002.O3GFS Weld Type........................ SAW
Base Metal Thickness............... 60 mm Welding Position ....... Downhand IG
Preheat Temperature.............. 100 degC Metal Gap 1............. mm
Interpass Temperature ......... 250 degC Passes............................. *
Filler Specification......................... Filler Name ... *---*............... W36
Filler Carbon Content.................... * Filler Metal Size ........... 4mmu
Shielding Gas............................. Voltage ........................ 36 volts
Amperage...................... 580 amps Polarity............................ *
Travel Speed ............ 35 cm/mmn Heat Input/Pass.......... 35 KJ/cm
Joint Preparation........... Double V-Groove Number of Sides....................... 2
Location wrt Weld.............1Imm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type............................... Flux Name ............. ........... BL55
Weld Compvosition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture? ................ *
Did Specimen Split9 . . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................*
Standard Year . . . . . . . . . . . . .. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 152
T-L 0 -40 211
T-L 0 -40 231

r-ot r-



Main Stutua Togns Daa an

Material BS4360 Gr5OD Page 14500.31

Description
Material Code..............O010.002.O3GFS Material Name.............. BS4360 Or5OD
UNS.................................... Other Designation ...... BS4360 Gr5OD
Type......................---Welded Joint Form ............................ Plate
Thickness ........................ 60 mm Composition Type .................. Actual
Composition Position........................ Lot ID .......................
Reference ........ ........... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II 300.0

300.0 225.0

0

~20.0 0 150.0

0

100.0 75.0

0.04 0.
I I ii

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reparted



Material BS4360 Gr50D Page 14500.32

Description
Material Code ............... 010.002.04GFS Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation .. .......... BS4360 Gr50D
Type ........... . Welded Joint Form ............................... Plate
Tluckness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ..............................
Reference ...................... SHI-01

I Composition See Page 14500.1
1Fabrication History See Page 14500.1
Weld
Weld Code .................. 010.002.04GFS Weld Type ... ................. SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature ............. 250 degC Passes ......................... ....... *
Filler Specification ....................... * Filler Name ......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 36 volts
Amperage ....................... 580 amps Polarity ............................. *
Travel Speed .................... 35 cm/min Heat Input/Pass ........... ...... 35 KJ/cm
Joint Preparation ...... Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name ...................... . BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .................. Charpy V Impact Position ............. .................. *

Specimen Type .......................... * Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? ...................
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method ........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 229
T-L 0 -40 231
T-L o -40 267

- not reported



M arn Stut 170n* Dat Bank

Material BS4360 Gr5OD Pig,314500.33

Description
Material Code...............O10.002.O4GFS Material Name ---..... BS4360 Gr5OD
UN ......- .......... * Other Designation ....... BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate'
Thickness .............. 60 mm Composition Type . ......... Actual
Composition Position . . . . . . . . . .. *Lot ID .. . . . . . . . . . . . . . . .
Reference .. .. .. . . . . . . . . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I 300.0

300.0 225.0

0

20. 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14500.34

Description
Material Code..............Ol10.002.O5GFS Material Name.............. BS4360 Gr5OD
UNS .................. * Other Designation . ..... BS4360 Gr5OD
Type .. . . . . . . . . . . . W elded Joint Form . . . . . . . . . . . . . .... Plate
Thickniess ............... 60 mm Composition Type . ......... Actual
Composition Position.................. * Lot ID--...........................
IReference........................ SHI-01
[ Composition See Page 14500.1
[ Fabrication History See Paize 14500.1-
Welid
Weld Code ......... 010.002.OSGFS Weld Type........................ SAW
Base Metal Thickness............... 60 mm Welding Position............. Downhand IG
Preheat Temperature.............. 100 degC Metal Gap ........................ 1I mm
Interpass Temperature............. 250 degC Passes ........................
Filler Specification.................... * Filler Name ... ...... . W36
Filler Carbon Content .................... * Filler Metal Size.................... 4 mm
Shielding Gas .............. ........... * Voltage ........................ 36 volts
Amperage...................... 580 amps Polarity ............................. *
Travel Speed ................... 35 cm/mmn Heat Input/Pass .......... 35 KJ/cmn
Joint Preparation........... Double V-Groove Number of Sides............. 2
Location wrt Weld............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type............................... Flux Name ...................... . BL55
IWeld Composition Reported? ............. No
Property Measurements
Test Type ................. Charpy V Impact Position ............................ *
Specimen Type............................ Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . . *
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method......................*
Standard Year ........ *

Orien Test Temp CVN Energy
degC Joules

T-LO 0 40 204
T-LO0 -40 209
T-L 0 -40 221

not-re



Main Stutua Togns Dat Ban

Material BS4360 Gr5oD) Page 14500.35

Dowciption
Material Code........ 010.002.O5GFS Material Name ......... B.S4360 Gr5OD
UNS................................ * Other Designation ...... BS4360 Gr5OD
Type .............. Welded Joint Form................ Plate
Thickness .............. 60 mm Composition Type - -----. ... Actual
Composition Position . . . . . . . . . .. *Lot ID ...... . . . . . . . . . . . . .
Reference ....................... SHI-O1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0

00

~20.0 8 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

~not repuptd



Main Stutua *6- s Dat Bak'':.'.

Material BS4360 Gr5OD Page 14500.36

Description
Material Code ........ 01O.002.O9GRS Material Name ........ BS4360 Gr50D
UNS .................. * Other Designation......... .... BS4360 Gr5OD
Type............. Welded Joint Form.............................. Plate
Thickness...........-- 60 mm Composition Type ................... Actual
Composition Position........... * Lot ID ..............................
IReference .......................... SHI-01
IComposition See Page 14500.1
IFabricationH History See Page 14500.1
Weld
Weld Code....... ........... 0lO.002.09GRS Weld Type .................... SAW
Base Metal Thickness... ............ 60 mm Welding Position .... ..... Downhand IG
Preheat Temperature................ 100 degC Metal Gap .......................... 1 mm
Interpass Temperature............. .. 250 degC Passes................_*
Filler Specification ....................... * Filler Name ............. W36
Filler Carbon Content ....................... Filler Metal Size................... 4 mm
Shielding Gas.............. * Voltage.......................... 36 volts
Amperage . - .......... 580 amps Polarity ............................... *
Travel Speed........... ......... 35 cm/mmn Heat Input/Pass .................. 35 KJ/cmn
Joint Preparation ...... Double V-Groove Number of Sides .................. ...... 2
Location wrt Weld 11......Imm in HAZ Location wrt Surface........ Back surface at root
Post-Weld Heat Temp ....... 600 degC Post-Weld Heat Time ......... 2.4 hr
Flux Type ... . . . . . . . . .. _. . Flux Name ... . . . . . . . . . . . BL55
IWeld Composition Reported? ......... No
Property Measurements
Test Type .. . . . . . . . Charpy V Impact Position ..... .. . . . . ... ... *
Specimen Type ..... . . . ... ... . . .. * Lateral Expansion . . . . . . . . . . . .

Shear Fr lure..............* Did Specimen Fracture?9 .. . . . . . . . . . . . . . . . .  *
Did Specimen Split? . . . . . . . . . . *Standard Method ---- ---- ---- ---- --- a

Standard Year ...... . . . . . . . . . . *
Orien Test Temp CVN Energy

degC Joules
T-L 0 -40 101
T-L 0 -40 128
T-L 0 -40 151

-not reported



Material BS4360 Gr5OD Page 14500.37

Description
Material Code........ 010.002.O9GRS Material Name............... BS4360 Gr5OD
UNS .................. Other Designation............. BS4360 Gr5OD
Type ............. Welded Joint Form................ Plate
Thickness .............. 60 mm Composition Type .......... Actual
Composition Position .. . . . . . . . . . * Lot ID . . . . . . . . . . . . . . .
Reference .. . . . . . . . .... . .. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0150.0

0

0

100.0 0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repwrtd



Material BS4360 Gr50D Page 14500.38

Description
Material Code ............... 010.002.02GRS Material Name ............ BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ............... .... * lrot ID .............................. *

Reference .............. SHI-01
[ Composition See Page 14500.1
Fabrication History See Page 14500.1

-Weld

Weld Code .................. 010.002.02GRS Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ................ 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes .................................
Filler Specification ...................... * Filler Name ......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding Gas ......... ................. * Voltage ........................... 36 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type . ............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type ........ ......... Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 108
T-L 0 -40 118
T-L o -40 292

-not reportd



Main Stutua Togns Dat * *.

Material BS4360 Gr5OD Page 14500.39

Description
Material Code ------ l..00.002.O2GRS Material Name................ BS4360 GrOOD
IJNS ........ ................ ......... * Other Designation............. BS4360 Gr5OD)
Type ............. Welded Joint Form .. ............ Plate
Thickness .................. 60 mm Composition Type ....... Actual
Composition Position ........... * Lot ID *

Reference .. . . . .. . .... .... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
____ ___ ___ ___ ___ ___ ___ ___ ____ ___ ___ ___ ___ ___ ___ ___ ___ ft-lb

400.0 ' III 300.0

300.0 225.0

50

~20.0 150.0

0

100.0 0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not repmw



Material BS4360 Gr50D Page 14500.40

Description
Material Code............10.002.O3GRS Material Name ........ BS4360 Gr5OD'
UNS ... ... ... ... ... ... *Other Designation .... ... BS4360 Gr5O.)
Type ................. Welded Joint Form ................ Plate

Thickness ..................... .... 60 mm Composition Type.......... Actual
Composition Position .. . .... ... . * Lot ID ............... .. .. ....
Reference......................... SHI-01I
[Composition See Page 14500.1
iFabrIcation History See Page 14500.1
-Wel-d
Weld Code........ .......... 010.002.O3GRS Weld Type .............. SAW
Base Metal Thickness ......... 60 mmn Welding Position............... Downhand IG
Preheat Temperature................ 100 degC Metal Gap .. .................. I mm

Interpass Temperature .. .. . ... 250 degC Passes ........... .. .. . ..
Filler Specification .................... * Filler Name--------*....................W36
Filler Carbon Content................... * Filler Metal Size....... .............. 4 mm
Shielding Gas. ............ .......... * Voltage.................. ....... -36 volts

Amperage....................... 580 amps Polarity ............................. *
Travel Speed .................... 35 cm/mmn Heat Input/Pass.................. 35 KJ/cm,
Joint Preparation............ Double V-Groove Number of Sides ................ 2
Location wrt Weld ...... 1 mm in HAZ Location wrt Surface ..... Back surface at root
Post-Weld Heat Temp,....... 600 degC Post-Weld Heat Time .................. 2.4 hr

Flux Type ............... Flux Name . ............. BL55
IWeld Composition Reported?. . . . . . . . . . . . . . No
Property Measurements
Test Type..... ........ ..... Charpy V Impact Position .... ...........

Specimen Type ....................... * Lateral Expansion . .............

Shear Fracture ............................. Did Specimen Fracture?9 .. . . . . . . . . . . . . . . . .

Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ...........

Standard Year .. . . . . . . . . . . . *
Orien Test Temp CVN Energy

degC Joules
T-L 0 -40 172
T-L 0 -40 198
T-L 0-40 209

-not repoiled



Material BS4360 Gr5OD Page 14500.41

Description
Material Code................ 010.002.O3GRS Material Name ........ BS54360 GO5OD
UNS .................. Other Designation ....... BS54360 Gr5OD
Type........................ Welded Joint Form................ Plate
Thickness......................... 60 mm Composition Type.......... Actual
Composition Position.................. . * Lot ID.......... ....................
Reference..................SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I II' I 300.0

300.0 225.0

0

200. 0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reportd



Material BS4360 Gr50D Page 14500.42

Description
Material Code .............. 010.002.04GRS Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ....-.............. Welded Joint Form .................. ......... Plate
Thickness .......................... 60 mm Composition Type ................. . Actual
Composition Position ..................... * Lot ID ............... ................
Reference ........ .............. SHI-01

I Composition See Page 14500.1
Fabrication History See Page 14500.1
Weld
Weld Code .................. 010.002.04GRS Weld Type .......................... SAW
Base Metal Thickness ................ 60 mm Welding Position ............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding Gas ........................... * Voltage ........ .................. 36 volts
Amperage ................ ....... 580 amps Polarity ................. .............. *
Travel Speed .................... 35 cm/nin Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................
Specimen Type .......................... * Lateral Expansion ........................
Shear Fracture ........................... * Did Specimen Fracture? ...................
Did Specimen Split? ...................... * Standard Method .........................
Standard Year .......... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 147
T-L 0 -40 216
T-L 0 -40 219

* - not reported



Material BS4360 Gr5OD Page 14500.43

Description
Material Code .............. 010.002.O4GRS Material Name ........ BS4360 GO5OD
UNS ............................ . * Other Designation ....... BS4360 Gr5OD
Type......................---Welded Joint Form ................ Plate
Thickness....................... 60 mm Composition Type .................. Actual
Composition Position . o D....................... * LtI
Reference ......... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
ft-lb

400.0 II I 300.0

300.0 225.0

S 200.0 150.0

'z0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D P =je 1450.44

Description
Material Code ............. 010.002.05GRS Material Name .............. BS4360 Gr5OD
UNS ................................... Other Designation ............ BS4360 Gr5OD
Type ....................... Welded Joint Form .............................. Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ------ _------------- * Lot ID .................................
Reference .................. ....... SHI-01

[ Composition See Page 14500.1
Fabrication History See Page 14500.1
Weld
Weld Code .................. 010.002.05GRS Weld Type ....................... SAW
Base Metal Thickness ................ 60 mm Welding Position ............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage . ......................... 36 volts
Amperage ........................ 580 am ps Polarity ......................... ...... *
Travel Speed .................... 35 cm/min -1eat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type ............................... * Flux Name .......................... BL55
Weld Composition Reported?.............No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? . ...................... * Standard Method ......................... *
Standard Year ........... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 167
T-L 0 -40 184
T-L 0 -40 187

- ot rqorted



Material BS4360 Gr50D Page 14500.45

Description
Material Code ............... 010.002.05GRS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ........................... .. .. Plate
Thickness .......................... 60 mn Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ... ..................... SHI-O1

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

I I I I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
I I I I LI I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Material BS4360 Gr5OD Page 14500.46

Description
Material Code........ 01O.002.10GSA Material Name .......... BS4360 GO5OD
UNS............ .......... .......... Other Designation ...... B S4360 Gr5OD
Type....................... Welded Joint Form ............... Plate
Thickness ................. 60 mm Composition Type .-......... Actual
Composition Position ...........- Lot ID.............................
Reference . SHI-01

IComposition See Pa-ge 14500.1
(Fabrication History See Pajqe 14500.1
Weld
Weld Code .......... 0l0.002.lOGSA Weld Type .............. SAW
Base Metal Thickness .... .... 60 mm Welding Position ........ Downhand IG
Preheat Temperature ......... 100 degC Metal Gap .............. 1 mm
Interpass Temperature............. 250 degC Passes............................. *

Filler Specification............* Filler Name ............... ......... W36
Filler Carbon Content...........* Filler Metal Size.................... 4 mm
Shielding Gas..............* Voltage .... .............. ...... 36 volts
Amperage ..... ...... 580 amps Polarity.................. .......... *
Travel Speed ................... 35 cm/mmn Heat Input/Pass........ ....... _ 35 KJ/cm
Joint Preparation ........... Double V-Groove Number of Sides............. 2
Location wrt Weld............... Transverse Location wrt Surface.......... ........ *
Post-Weld Heat Temp........... Post-Weld Heat Time .......... *
Flux Type ............. Flux Name .................. BL55

I-Weld Composition Reported? . . . . . . . . . . . . . No
Property Metasurements
Test Type .............. Tensile Position ..................

Orientation ................... * Specimen Type ...........

Specimen Thickness................ 25 mm Gage Length .............. *

Loading Rate......................... * Tensile Strength Offset ........... *
Tensile Yield Strength . .... ... ... * Tensile Yield Point . ... ... .. ... *
Uniform Elongation .... ...... * Elongation .......................... *
Reduction in e ..................... * Tensile Modulus . ................. ..... *
Standard Method ... . . . . . . . . . . * Standard Year .. . . . . . . . . . . . .

Test Temp UTS
degC N/mm2

20 563
20 567

*.not reported



Material BS4360 Gr50D Page 14500.47

Description
Material Code ............... 010.002.10GSS Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .... .................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ...............
Reference ................... ...... SHI-01

I Composition See Page 14500.1
[Fabrication History See Page 14500.1
Weld
Weld Code .................. 010.002.10GSS Weld Type .......................... SAW
Base Metal Thick-,ss ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................... 36 volts
Amperage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 35 cm/min Heat Input/Pass ................... 35 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ................ Transverse Location wrt Surface ...................... *
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............ No
Property Measurements
Test Type .......................... Tensile Position ................................ *
Orientation .............................. * Specimen Type .......................... *
Specimen Thickness ................. 25 mm Gage Length ............................ *
Loading Rate ....... ......... .......... * Tensile Strength Offset .................... *
Tensile Yield Strength ..................... * Tensile Yield Point ....................... *
Uniform Elongation ...................... * Elongation .............................. *
Reduction in Area ............. .* Tensile Modulus ......................... *
Standard Method ....... Standard Year ........ *

Test Temp UTS
degC N~mm2

20 530
20 533

- not reported



Main Stutua Togns Dat Bank~

Material BS4360 Gr50D Page 14600.1

Descrlptiolt
Material Code.............. 010.002.09HNA Material Name ......... B S4360 Gr5OD
UNS ................................... Other Designation .. .......... BS4360 Gr5OD
Type....................... Welded Joint Form ............................ Plate
Thicknmess 6............. 0 mm Composition Type .......... Actual
Composition Position . . . . . . . . . .. * Lot ID, .. . . . . . . . . . . . . . . .
Reference ...................... SHI-Ol1
ComposR11on
C.............................. 0.13% Mn.............................41A%
P............................. 0.013% S............................ 0.001%
Si ............................. 0.40% Cr............................. 0.02%
Ni............................. 0.17% Mo ............................ 0.02%
V............................. 0.004% Cu............................ 0.17%
Cb, ............... 0.025% Ti ........................... <0.003 %
B .. . . . . . . . . . . . . . . <0.0001 % Al . . . . . . . . . . . . . . .. 0.028%

1N .. . ... . ... .... .. 00072% Other Components .. .... .. .... .
Fabrication History
Heat Treatment..............* Producer..................... Sumitomo
Year Produced................... ......... Addl Info ......................... None
Source........................ Sumitomo Melting Practice --.....................
Ingot Position ............... * Killing Process.......................
Process Temperature ........... Process Time ........................
Roiling Conditions............* Final Processing ................ N
Final Temperature.......................... Final Time ..........................
Cold Work Strain.......................... Agng Temperature....................*
IAgini Timre . ... . . . . ... 0 Location . . .. . .. ..* 1
Wild
Weld Code................ 010.002.O9HNA Weldn Type......................T'MAW
Base Metal Thicknes............... 60 mm Welding Position............. Downhand. IG
Preheat Temperature.............. 100 degC. Metal Gap ........................ 1I mm
Interpass Temperature............. 250 degC Passes............................. *
Filer Specification............ * Filler Name........................ W36
Filler Carbon Content .......... * Filler Metal Size.................... 4mmu
Shielding Gas............................. Voltage...................... 34-38 volts
Amperage...................... 580 amps Polarity ..................

Travel Speed ........... 50 cmmmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation ....... Double V-Groove Number of Sides ............. 2
Location wrt Weld 11......Imm in HAZ Location wrt Surface.........Full cross section
Post-Weld Heat Temp...........* Post-Weld Heat Time ..................
Flux Type . ... *... Flux Name........ ............. BL55
Weld Compostn Rep ..ed . . . . . . . . . . . . . No

(continued)
*-not reporte



Material BS4360 Gr50D Page 14600.2

(continued)
Property Measurements
Test Type ................ Fracture Toughness Position .... *

Orientation .............................. * Specimen Type .......................... *
Specimen Thickness ...................... * Crack Length ..................... ... *

Loading Type ........................... * Loading Rate ............................ *
KQ .............................. * Kc.............................. *
Valid KIc? .............................. * Reason for Invalid ........................ *
JIc .................................... * K Jc ................. ................ . *
J cpr ................................... * Initial C O D ............................. *
Curve Shape ............................ * Initial JI, JI ......................... .... *
Maximum J, Jmax ----------.............. * Tearing Modulus ......................... *

Standard Method ................... BS5762 Standard Year ........................... *
Test Temp CODIc

degC mm
-30 >1.49
-30 >1.50
-30 >1.52
-10 >1.46
-10 >1.48
-10 >1.48

• - not reported



Material BS4360 Gr50D Page 14600.3

Description
Material Code .............. 010.002.02HNA Material Name ............. BS4360 Gr50D
UNS ................................... * Other Designation .... ....... BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness ................... ...... 60 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID .................................
Reference ............... SHI-01

[ Composition See Page 14600.1
[Fabrication History See Page 14600.1
Weld
Weld Code ................. 010.002.02HNA Weld Type ................ .... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content .... ................. * Filler Metal Size ..................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Am perage ........................ 580 am ps Polarity ....... .............. .......... *

Travel Speed .................... 50 cm/min. Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ......... Full cross section
Post-Weld Heat Temp ..................... * Post-Weld Heat Time .................... *
Flux Type .............................. * Flux Name .. ........................ BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type ....... ........ Fracture Toughness Position ................................ *
Orientation .............................. * Specimen Type .......................... *
Specimen Thickness ... .................. * Crack Length ............................ *
Loading Type ........................... * Loading Rate ............................ *
KQ ... ................ * KIc .................................... *
Valid KIc? .............................. * Reason for Invalid ........................ *
JIc .................................... * K Jc .................................... *
Jlcpr * Initial COD *
Curve Shape ............................ * Initial JI, JI *
Maximum J, Jmax ...................... * Tearing Modulus ......................... *
Standard Method ................... BS5762 Standard Year ..........

Test Temp CODIc
degC mm

-30 0.29
-30 0.72
-30 >1.48
-10 0.60
-10 0.66
-10 0.75

. not repow



M arn Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14600.4

Description
Material Code.............. 010.002.09HINS Material Name........ BS4360 Gr5OD
UNS .............................. * Other Desigqnation...... BS4360 Gr5OD
Type------------- edAJit Fr ...........................WeddJit Fr Plate
Thickness........................ 60 mm Composition Type ........... Actual
Composition Position ............ Lot ID.............................
IReference .... . . . . . . . . ... SHI-01
I Composition See Paize 14600.1
1 Fabrication History See Page 14600.1
Weld
Weld Code........... ..... O01O.002.09HNS Weld Type ............... TSAW
Base Metal Thickness............... 60 mmn Welding Position ....... Downhand. IG
Preheat Temperature.............. 100 degC Metal Gap ............. I mmn
Interpuss Temperature ....... 250 degC Passes ....................... *
Filler Specification ..... . . . . . . . . * Filler Narke . . . . . . . . . . . . . W36
Filler Carbon Content .. ... ...... * Filler Metal Size ............ 4 mm
Shielding Gas ..................... .. * Voltage...... ............... 34-38 volts
Amperage...................... 580 amps Polarity ............................ *
Travel Speed ........... 50 cm/mmn Heat Input/Pass .......... 501(kI/m
Joint Preparation ....... Double V-Groove Number of Sides ............. 2
Location wrt Weld............1I1mm in HAZ Location wrt Surface ......... Full cross section
Pst-Weld Heat Temp ........ 600 degC Post-Weld Heat Time ......... 2.4 hr
Flux Type .. . . . . . . . . . . . . . . *Flux Name .. . . . . . . . . ... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type............... Fracture Toughness Position ...................

Orientaion............................... Specimen Type .............
Specimen Thickness............... ........ Crack Length ..............
Loading Type............................. Loading Rate........................
KQ .................................... KIc: ............................... *
ValidKUc?................................ Reason for Invalid...................... *
Jic ............................... * Kc....................................*
J11ci.................................... Initial COD ......................... *
Curve Shape..............................[ nitialJLJI11...........................
Maximum J, Jmax.......................... Tearing Modulus.............
Standard Method .... BS5762 -Standard Year .....

Test Temp COIc
degC mm

-30 >1.55
-30 >1.56
-30 >1.57
-10 >1.53
-10 >1.54

1 -10 1 >1.55 1

*-not reported



Material BS4360 Gr50D Page 14600.5

Description
Material Code ............... 010.002.02HNS Material Name ............... BS4360 Gr50D
UNS ................ .................. * Other Designation ............ BS4360 Gr5OD
Type ........................ W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position .................... *' Lot ID .................................
Reference .............. SHI-01

[ Composition See Page 14600.1
[Fabrication History See Page 14600.1
Weld
Weld Code .................. 010.002.02HNS Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature ............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ......................... W 36
Filler Carbon Content . .................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass .................. 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ......... Full cross section
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type ................ Fracture Toughness Position ................................ *
Orientation .............................. * Specimen Type .......................... *
Specimen Thickness ...................... * Crack Length ............................ *
Loadiag Type ........................... * Loading Rate ............................
K Q .................................... * K Ic ....................................
Valid KIc? .............................. * Reason for Invalid ........................
Jic ..................................... KJc *
Jlcpr ................................... * I nitial C O D .............................
Curve Shape ............................ * Initial JI, JI .

Maximum J, Jmax. ........................ * Tearing Modulus .........................
Standard Method ................... BS5762 Standard Year ...........................

Test Temp CODIc
degC mm

-30 0.41
-30 0.63
-30 0.68
-10 >1.50
-10 >1.53
-10 >1.53

- not reporw



Material BS4360 Gr5OD Page 14600.6

Description
Material Code................ 01O.002.O9H1FA Material Name ... ... BS4360 GO5OD
UNS .. .. .... .... ...... Other Designation --- - -- BS4360 Gr5OD
Type ................ ........ Welded Joint Form ............................ plate
Thickness .................. 6 Wmm Composition Type.......... Actual

Composition Position............... ........... Lot ID...............
Reference. . .................... SHI-01
[composition See Page 14600.1
(FabrIcation History See Page 14600.1
Weld
Weld Code .......... 0 10.002.091{FA Weld Type...................... TSAW
Base Metal Thickness .. ... . 60 mm Welding Position ............. Downhand IG
Preheat Temperature ....... 100 degC Metal Gap....... ................... 1I mm

Interpass Temperature ....... 250 degC Passes .............................. *
Filler Specificaion . ie ae............ ........... * F~rNm ------------- W36

Filler Carbon Content .. ........ * Filler Metal Size................... 4 mm
Shielding Gas .... ....... * Voltage... .................... 34-38 volts
Amperage .................. ..... 580 amps Polarity .................. ...... ..... *
Travel Speed ....... .... 50 cnmm Heat Input/Pass.......... 50 KJ/cm
Joint Preparation --.... Double V-Groove Number of Sides .... . .......... 2
Location wrt Weld ......-- 1 mm in HAZ Location wrt Surface............. Final surface
Post-Weld Heat Temp .......... _* Post-Weld Heat Time*
Ritx Type. .. . ........ . . . .. . * Flux Name ... . . . . . .. . . . . BL55

IWeld Composition Reported?.............. No
Property Measurements
Test Type .. . . . . . . . . Charpy V Impact Position ... .. . .. . .. . . . . .
Specimen Type............................. Lateral Expansion...................... *
Shear Fracture................ ........ Did Specimen Fracture?...............
Did Specimen Split? ........................... Standard Method. ..........
Standard Year ........ *

Orien Test Temp CVN Energy
___________ degC Joules

T-L 0 -40 146
T-L 0 -40 180
T-L 0 -40 213

*-not reported



Material BS4360 Gr50D Page 14600.7

Description
Material Code ............... 010.002.09HFA Material Name ............. BS4360 Gr5OD
UNS ................................. * Other Designation ............ BS4360 Gr50D
Type ........................ Welded Joint Form .............................. Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ............. .. . * Lot ID ........ ........................ *

Reference .. ...................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

I I I I I I3 0.
400.0

300.0 225.0

0 150.0200.0

> 0

0

100.0 75.0

0.0 0.0
II ,II I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reportd



Material BS4360 Gr5OD Page 14600.8

Description
Material Code......-........ 010.002.02H1FA Material Name............. BS4360 Gr5OD
UNS........................ ........... Other Designation ... .. BS4 360 Gr5OD
Type......................Welded Joint Form ................ Plate
Thickness........................ 60 mm Composition Type .................. Actual
Composition Position .......... * Lot ID .................. ..........
IReference ..... ............ ...... SHI-01
I Composition See Page 14600.1
Fabrication History See Page 14600.1
Weld
Weld Code .......... 010.002.O2HFA Weld Type ............. TSAW
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand IG
Preheat Temperature.............. 100 degC Metal Gap ........................ 1I mm
Interpass Temperature ....... 250 degC Passes ....................... *
Filler Specification ... . . . . . . . . .. * Filler Name . . . . . . . . . . . . . W36
Filler Carbon Content .. ......... * Filler Metal Size . ....... ... 4 mm
Shielding Gas.............. * Voltage...................... 34-38 volts
Amperage...................... 580 amps Polarity ............................ *
Travel Speed ........... 50 cm/mmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation ....... Double V-Groove Number of Sides ............. 2
Location wrt Weld...... ........ Fusion line Location wit. Surface ............ Final surface
Post-Weld Heat Temp....................... Post-Weld Heat Time...........*
Flux Type.................Flux Name ............... BL55

Weld Compositin Repoted- . . . . . . . . . . . N
Property Measurements
Test Type ................. Charpy V Impact Position ............................
Specimen Type............................ Lateral Expansion.....................
Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . .

Did Specimen Split?........................ Standard Method......................
Standard Year . ... ... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 165
T-L 0 -40 69

p T-L 0 -40 79

-not reporta



Material BS4360 Gr50D Page 14600.9

Description
Material Code ............... 010.002.02HFA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Composition Position ......... . * Lot ID .................................
Reference . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I t I I 300.0400.0 30.

300.0 225.0

200.0 150.0

0

100.0 75.0

0
0

0.0 0.0
I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not rqeotd



Material BS4360 Gr5OD Page 14600.10

Description
Material Code .............. 010.002.03HFA Material Name ............... BS4360 GrOOD
UNS ................................... * Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... *

Reference ....................... SHI-01
[IComposition See Page 14600.1
[Fabrication History See Page 14600.1
Weld
Weld Code .................. 010.002.03HFA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ............ 1.............. I mm
Interpass Temperature .............. 250 degC Passes ................................. *
Ffller Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas .......................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 1mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ...................  *
Did Specimen Split? ......................  * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 47
T-L o -40 58
T-L o -40 69

n - ot rqxorte



M arn Stutua Togns Dat Ban

Material BS4360 Gr5OD Page 14600.11

Description
Material Code.............. 010.002.O3HFA Material Name.............. BS4360 GrOOD
UNS ................................... Other Designation ...... BS4360 Gr5OD
Type....................... Welded Joint Form................ Plate
Thickness........................ 60 mm Composition Type .................. Actual
Composition Position . . . . . . . . . .. * Lot ID ..... . . . . .. . ... .. ..
IReference ... . . . . . . . . . . . . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

~20.0 150.0

100.0 75.0

0
0
0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reporwa



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14600.12

Description
Material Code ....... ....... 0.002.04HFA Material Name.............. BS4360 Gr5OD
UNS .................. Other Designation........ .... BS4360 Gr5OD
Type --- -- -- -- --- -- -- -- W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ............... 60 mm Composition Type................. Actual
Composition Position . . . . . . . . . .. *Lot ID . . . . . . . . . . . . . . . . .
Reference........................ SHI-01

I Composition See Page 14600.1
1 Fabrication History See Page 14600.1
Weld
Weld Code ................. 010.002.04HFA Weld Type ........... ... TSAW
Base Metal Thickness............... 60 mmn Welding Position ....... Downhand IG
Preheat Temperature.............. 100 degC Metal Gap ........................ 1I mm
Interpass Temperature............. 250 degC Passes ................ ............ *
Filler Specification................ ......... Filler Name ----- .'' ------ W36
Filler Carbon Content........................ Filler Metal Size ............. 4 mm
Shielding Gas......................... * Voltage...................... 34-38 volts
Amperage...................... 580 amps Polarity ....................... *
Travel Speed ........... 50 cm/min Heat Input/Pass .......... 501(1/cmn
Joint Preparation ....... Double V-Groove Number of Sides ............. 2
Location wrt Weld . ............ 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp....................... Post-Weld Heat Time .................. *
Flux Type. ........................... Flux Name........................ BL55
IWeld Compositi'on Rleported............. No
Property Measurements
Test Type ................. Charpy V Impact Position........ .................... *
Specimen Type.............................. Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture? ................ *
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method...................
Standard Year . . . . . ... . . . . . .. *

Orien TTest Temp CVN Energy

T-L 0 -40 140

T-L 0 -40 36
T-L 0 -40 . 37

*-not reported



Material BS4360 Gr50D Page 14600.13

Description
Material Code .............. 010.002.04HFA Material Name ------------- BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness ..............-........... 60 mm Composition Type ................... Actual
Com position Position ................ ... * Lot ID ................................. *
Reference ........... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

4000 I I I I I I 300.0

300.0 225.0

g 200.0 150.0

100.0 75.0

0

0.0 0.0
1 I I , I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

o- t reqwried



Material BS4360 Gr50D Page 14600.14

Description
Material Code ............... 010.002.05HFA Material Name ............... BS4360 Gr5OD
UNS .............. * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form .... ...................... ... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ............... * Lot ID ................... .............
Reference ....................... SHI-01

I Composition See Page 14600.1
Fabrication History See Page 14600.1
Weld
Weld Code .................. 010.002.05HFA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ...................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ..................... 4 mm
Shielding Gas .......................... * Voltage ........................ 34-38 volts
Amperage ........ ........ ...... 580 amps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type ....... * Flux Name .......................... BL55
Weld Composition Reported? No
Property Measurements
Test Type .................. Charpy V Impact Position ............................... *• , *

Specimen Type .......................... Lateral Expansion ........................
Shear Fracture . .......................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? . ..................... * Standard Method ......................... *
Standard Year ................. *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 107
T-L 0 -40 125
T-L 0 -40 197

- not rep



Main Stutua Togns Dat Ban

Material BS4360 Gr5OD Page'14600.15

Description
Material Code ........ 010.002.O5HFA Material Name ........ BS430( Gr5OD
UNS ................. * Other Designation ...... B 54360 Gr5OD
Type ............. Welded Joint Form................ Plate
Thickness........................ 60 mm Composition Type .................. Actual
Composition Position .............. Lot ID .... ..............
Reference...... ............ SH-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
I I ft-lb

400.0 300.0

300.0 225.0

200.0 0150.0

0

100.0 0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Tempuerature degC

-not reporte



Material BS4360 Gr50D Page 14600.16

Description
Material Code ............... 010.002.09HRA Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form .............................. Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Composition Position .............. ..... * Lot ID ...............................
Reference .. ............ SHI-01

[ Composition See Page 14600.1
[ Fabrication History See Page 14600.1
Weld
Weld Code 010.002.09HRA Weld Type . . .. . TSAW
Base Metal Thickness 60 mm Welding Position .............. Downhand IG
Preheat Temperature . 100 degC Metal Gap .1.. 1 mm
Interpass Temperature ............. 250 degC Passes .......................... *
Filler Specification ................. * Filler Name ....................... W36
Filler Carbon Content ................ * Filler Metal Size ................... 4 mm
Shielding Gas ........................ * Voltage ..................... 34-38 volts
Amperage ..................... 580 amps Polarity ......................... *
Travel Speed 50 cm/min Heat Input/Pass .................. 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ... 2
Location wrt Weld .. 1mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp ..................... Post-Weld Heat Time ..................... *
Flux Type *.Flux Name BL55

I Weld Composition Reported . . . . . . . . .  No
Property Measurements
Test Type ................ Charpy V Impact Position..... .................... *
Specimen Type .......................... * Lateral Expansion *
Shear Fracture ........................... * Did Specimen Fracture? ............... *
Did Specimen Split? ...................... * Standard Method ................ *
Standard Year ....................... *

Orien Test Temp CVN Energy
degC Joules

T-L o -40 204
T-L o -40 206
T-L 0 -40 210

S- not .q

IIII l ll ll ll lll/ ll



Material BS4360 Gr50D Page 14600.17

Description
Material Code ............... 010.002.09HRA Material Name ............. BS4360 Gr50D
UNS ................................ * Other Designation ............ BS4360 Gr5OD
Type ..................... ... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................ Actual
Com position Position ..................... * Lot ID .......... .....................
Reference . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400. 1 I 1 I 300.0

300.0 225.0

200.0 150.0

100.0 75.0

0.0 0.0
.. II II I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

S-not rqrd



M ,t T

Material BS4360 Gr5OD Page 14600.18
Description
Material Code ............... 010.002.02HRA Material Name ............... BS4360 Gr50D
UNS ................ .................. * Other Designation ............ BS4360 Gr5OD
Type ...................... Welded Joint Form ..................... ... Plate
Thickness ............ 60 mm Composition Type .................. Actual
Composition Position . .................... * Lot ID .................................
Reference .......................... SHI-01

I Composition See Page 14600.1
I Fabrication History See Page 14600.1
Weld
Weld Code ................. 010.002.02HRA Weld Type ......................... TSAW
Base Metal Thickness ............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature .............. 100 degC Metal Gap .......................... I mm
Interpass Temperature .............. 250 degC Passes ..........................
Filler Specification .................. .... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ................ Fusion line Location wrt Surface ....... Back surface at mot
Post-Weld Heat Temp ..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type . ......................... • Lateral Expansion ........................ *
Shear Fracture ........................... * D id Specimen Fracture? ................... *
Did Specimen Split? ...................... • Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 200
T-L o -40 206
T-L. o -40 284

S- no t w



M arn Stutua Togns Dat Ba,

Material BS4360 Gr5OD Page 14600.19

Dnalrption
Material Code .............. 010.002.02HRAI Material Name .............. BS4360 Gr5OD
UNS................................* Othier Designation............-BS4360 Gr50D
Type....................... Welded Joint Form ............................ Plate
Thickness........................ 60 mm Composition Type.......... Actual
Composition Position . . . . . . . . . .. *Lot ID .. .... . . . . . . . . . . . . .
Reference... .... SHI-01

-300.0 4180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0
0

~200.0 8 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not-w



Material BS4360 Gr50D Page 14600.20

Description
Material Code ...... 010.002.03HRA Material Name .......... BS4360 Gr50D
UNS ................................... Other Designation .......... BS4360 Gr5OD
Type ...................... . W elded Joint Form .............................. Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position .................. * Lot ID ........................... *
Reference ................ SHI-O1

I Composition See Page 14600.1
I Fabrication History See Page 14600.1
Weld
Weld Code ................. 010.002.03HRA Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ..... ....... 100 degC Metal Gap ....................... 1 mm
Interpass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .................. ....... W 36
Filler Carbon Content ............. .... * Filler Metal Size ..................... 4 mm
Shielding Gas ..................... * Voltage ....................... 34-38 volts
Amperage ....................... 580 amps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............. Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 1mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp . ................... * Post-Weld Heat Time ..................... *
Flux Type ................ * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .............. - -- Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ..................... *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........ ... ....... ...... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 289
T-L 0 -40 289
T-L 0 -40 290

not reporned



Main Stutua Togns Dat Bank~-

Material BS4360 Gr5OD Page 14600.21

Description
Material Code.............. 010.002.03HRA Material Name ....... BS4360 Gr5OD
UNS........................... * Other Designation ...... BS4360 GrOOD
Type ............. Welded Joint Form ........................... -Plate
Thickness ..............60 mm Composition Type .......... Actual
Composition Position . . . . . . . . . .. * Lot ID . . . . . . . . . . . . . .
Reference - ... . . . . . . .. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 30.

300.0 225.0
0

0

200.0 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not rqxoWie



Main Srcual Toghes Dat Bank

Material BS4360 Gr5OD Page 14600.22

Description
Material Code .............. 0l0.002.041{RA Material Name ........ BS4360 Gr5OD
UNS..............................----* Other Designation ....... BS54360 Gr5OD
Type......................---Welded Joint Form..................... Plate
Thickness........................60 mmn Composition Type.......... Actual
Composition Position .................... * Lot ID .............................
Reference ....................... SHI-01

[ Composition See Pagqe 14600.1
[ Fabrication History See Page 14600.1
Weld
Weld Code................ 010.002.O4HRA Weld Type............. TSAW
Base Metal Thickness............... 60 mm Welding Position ....... Downhand IG
Preheat Temperature.............. 100 degC Metal Gap ............... 1.. mmn
Interpass Temperature............. 250 degC Passes--------.........*
Filler Specification ...................... * Filler Name ............. W36
Filler Carbon Content . .......... * Filler Metal Size ............ 4 mm
Shielding Gas . . . . . . . . . . . . .. * Voltage .. . . . . . . . . . . . 34-38 volts
Amperage .. . . . . . . . . . . . 580 amps Polarity .. . . . . . . . . . . . . . . . *
Travel Speed ........... 50 cm/min Heat Input/Pass .......... 50 KJ/cm
Joint Preparation ...... Double V-Groove Number of Sides....................... 2
Location wrt Weld............. 3mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp....................... Post-Weld Heat Time............ ...... *
Flux Type ................ ...... * Flux Name........................ BL55
Weld Comtposition Rord . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ............................
Specimen Type........................ * Lateral Expansion.....................
Shear Fracture ........................ * Did Specimen Fracture?9 .. . . . . . . . . . . . . . .

Did Specimen Split?9 .. . . . . . . . . . . . . . . . . . . . * Standard Method......................

Orin Test Temp CVN Energy

T degC Joules__

T- 0 -40 289
T-L 0 . -40 . 292

-nt rqported



Material BS4360 Gr50D Page 14600.23

Description
Material Code ............... 010.002.04HRA Material Name ............... BS4360 Gr5OD
UNS ................................. - * Other Designation ........... BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0ft I I I I I I 300.0

300.0 225.0

200.0 150.0

IzJ

100.0 75.0

0.0 0.0
I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14600.24

Description
Material Code.............. 0lO.002.05HRA Material Name ... ... BS4360 Gr50D
UNS ................. .... Other Designation ...... B S4360 Gr5OD
Type-------..............Welded Joint Form........................... Plate
Thickness ....... ....... 60 mm Composition Type ......... .. Actual
Composition Position . .. . . .. . . . Lot ID ........ . . . . . . . . . . ..
Reference .......... SHI-01

I ComDositlon See Page 14600.1
1 Fabrication History See Page 14600.1
Weld
Weld Code................ 010.002.O5HRA Weld Type............. TSAW
Base Metal Thickness ........ 60 mm Welding Position ........ Downhand IG
Preheat Temperature ......... 100 degC Metal Gap 1............. mmn
Interpass Temperature ...... - - 250 degC Passes............................. *

Filler Specification .................... * Filler Name ............. W36
Filler Carbon Content .. ......... * Filler Metal Size ............ 4 mm
Shielding Gas............................. Voltage...................... 34-38 volts
Amperage...................... 580 amps Polarity ............................ *
Travel Speed ............ 50 cm/mmn Heat Input/Pass.......... 50 KJ/cmn
Joint Preparation ...... Double V-Groove Number of Sides . .. ............ 2
Location wrt Weld............. 5mm in HAZ Location wrt Surface ..... Back surface at root
Post-Weld Heat Temp....................... Post-Weld Heat Time .................. *
Flux Type.................Flux Name ..... ................... BL55
Weld CompositioniReprted'?.......No
Property Measurements
Test Type... ............. Charpy V Impact Position .................

Specimen Type............................ Lateral Expansion ............
Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . . *
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ....................
Standard Year . . . .. . . . .. . . . . *

Orien Test Temp, CVN Energy
degC Joules

T-L 0 -40 149-
T-L 0 -40 198
T-Lo -40 66

-not reported



Main Stutua Togins Dat Bank*

Material BS4360 Gr50D Page 14600.25

Description
Material Code .............. 010.002.O5H-RA Material Name ........ BS4360 Gr5OD
UNS ................................... Other Designation ... -- BS4360 Gr5OD
Type ....................... Welded Joint Form ............................ Plate
Thickness........................ 60 mmn Composition Type .................. Actual
Composition Position........................ Lot ID.............................
Reference ....................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.4j3010.0

300.0 225.0

00

100.0 75.0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-n t-no



M S T D ank

Material BS4360 Gr50D Page 14600.26

Description
Material Code ............... 010.002.09HFS Material Name BS4360 Gr5OD
UNS ................................... Other Designation ............ BS4360 Gr50D
Type ......................... Welded Joint Form ........... ............ . Plate
Thickness .......... ............... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ............ ... SHI-01

[Composition See Page 14600.1
Fabrication History See Page 14600.1
Weld
Weld Code .................. 010.002.09HFS Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Inte,-pass Temperature .............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name .......................... W 36
Filler Carbon Content ................ .... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 amps Polarity ............................... *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ........... Double V-Groove Number of Sides ....................... 2
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp ...... ....... 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Name ......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ........ ........ Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Did Specimen Split? . . . . . . . . . .. . . . . . . . . . . . .  * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 185
T-L 0 -40 188
T-L 0 -40 202

n - not reported



Material BS4360 Gr5QD Page 14600.27

Description
Material Code................O010.002.O9HFS Material Name ....... BS4360 GO5OD
UNS .... .. .. . ... .... .. * Other Designation .. ..... BS4360 Gr5OD
Type................. ....... Welded Joint Form ................ Plate
Thickness........................ 60 mm Composition Type ........... Actual
Composition Position ... . . . . . . . .. * Lot ID .. . . . . . . . . . . . . . . .
Reference .. . . . . . .. .. SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

S 200.0 0150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Material BS4360 Gr50D Page 14600.28

Description
Material Code .............. 010.002.02HFS Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ...................... * Lot ID .. ............................ •
Reference ......................... SHI-01

[Composition See Page 14600.1
IFabrication History See Page 14600.1
Weld
Weld Code ................. 010.002.02HFS Weld Type ......................... TSAW
Basc Metal Thickness .. 60 mm Welding Position .............. Downhand IG
Preheat Temperature .......... 100 degC Metal Gap ........................... 1 mm
inmarpm Temperature ------- ....... 250 degC Passes ................................. •
Filer Specication ....................... * Filler Name .......................... W 36
Filler Cubon Commt * Filler Metal Size ...................... 4 mm
Shielding Gas .. Voltage ..................... 34-38 volts
Amperage ....................... 580 amps Polarity ................................ *
Travel Speed .................... 50 cndmin Heat Input/Pass ................... 50 KJ/cm
J Preperaion............ Doubie V-Groove Number of Sides ......................... 2
Location wrt Weld .............. Fusion line Location wrt Surface ............ Final surface
Post-Weld Hem Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Rux Type .............................. * Flux Name .......................... BL55
Weld Comosiion Reorted? ............. No
Prper Mm wi s
Ten Type .................. Charpy V Impact Position ................................ *

Specimen Type .......................... La xal Expansion ........................ •
Sh Fracme ........................... Did Specimen Fracture? ................... *
Did Specimen Split? ---------------------- Standard Method ......................... *

I Stnd rd Year ............ ...............

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 133
T-L 0 -40 200
T-L 0 -40 45

• .tIIn(llm'-



Material BS4360 Gr50D Page 14600.29

Description
Material Code ............... 010.002.02HFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID
Reference ...................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0 0 150.0

0

100.0 75.0

0

0.0 0.0
J I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Material BS4360 Gr5OD Page 14600.30

Description
Material Code ........ 010.002.O3HFS Material Name ........ B S4360 GO5OD
UNS ................... .. _* Other Designation.... BS4360 Gr5OD
Type . ... -- .--- -- -- -- W elded Joint Form . . . . . . . . . . . . . . .. plate
Thickness........................ 60 mm Composition Type ........... Actual
Composition Position ........... * Lot ID
Reference ........... ............. SHI-01

[ Comtosition See Page 14600.1
FIFabrication History See Page 14600.1
Weld
Weld Code ................. 010.002.O3HFS Weld Type ......... ........... ... TSAW
Base Metal Thickness............... 60 mm Welding Position ............. Downhand [(3
Preheat Temperature.............. 100 degC Metal Gap ........................ 1I mm
Interpass Temperature............. 250 degC Passes .......
Filler Specification . . . . . . . . . . .. * Filler Name .. . . . . . . . . . . . w36
Filler Carbon Content ................ ...... Filler Metal Size ..... ... 4 mm
Shielding Gas ......... ............. * Voltage...................... 34-38 volts
Amperage ................ 580 amps Polarity......... ..... *
Travel Speed................ 50 cm/min Heat Input/Pass ...... .. 50 KJ/cm
Joint Preparation........... Double V-Groove Number of Sides 2
Location wrt Weld.............1Imm in HAZ Location wrt Surface ...... Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type ...................... * Flux Name........................ BL55
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .......... Charpy V Impact Position ............................ *

Specimen Type ..... ........ * Lteral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture?9 .. . . . . . . . . . . . . . . *
Did Specimen Split?........................ Standard Method
Standard Year *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 39
T-LO -40 60
T-L 0 -40 60

ri. ot reported



Main Stutua Togns Dat Ban

Material BS4360 Gr5OD Page 14600.31

Description
Material Code ........ 0l0.002.O3HFS Material Name .. -..... BS4360 Gr5OD)
UNS .................. Other Designation . .. BS4360 Gr5OD
Type ............. Welded Joint Form . .............. Plate
Thiciness .............. 60 mm Composition Type . ......... Actual
Composition Position .................... * Lot ID ...................

Reference ------ SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

200.0150.0

1 00.0 7.

0

0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 14600.32

Description
Material Code ............... 010.002.04HFS Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ........................ W elded Joint Form ................... ........... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .......................... SHI-01
I Composition See Page 14600.1

1Fabrication History See Paee 14600.1
Weld

Weld Code .................. 010.002.04HFS Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... I mm
Interpass Temperature .............. 250 degC Passes .............................. .. *
Filler Specification ....................... * Filler Name ...................... W36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 amps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass *.................. 50 K/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type .............................. * Flux Name .......................... BL55
Weld Conposition Reported?............. No
Property Measurements
Test Type .................. Charpy V Impact Position ................................ *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ................... *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 150
T-L o -40 206
T-L 0 -40 95

not "Vud



Marine ~ Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14600.33

O~cription
Mabterial Code..............O010.002.04HFS Material Name.............. BS4360 Gr5OD
UNS................................... Otherw Designation ...... BS4360 Gr5OD
Type....................... Welded Joint Form ............................ Plate
Thickness........................60 mm Composition Type .................. Actual
Composition Position....................... Lot ID.............................
Reference...................SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

I I I I ft-lb
400.0 .O.

3oo.0225.0

S200.%) a150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not repared



Marine ~ Stutua Togns Dat Ban

Material BS4360 Gr5OD Page 14600.34

Description
Material Code................010.002.O5HFS Material Name ...... BS4360 GrOOD
UNS ................ _ . * Other Designation ....... BS54360 Gr5OD
Type - - - - - - - - - - _ - W elded Joint Form . . . . . . . . .. . . . . .. Plate
T1hickness ...........-.. 60 mm Composition Type . ......... Actual
Composition Position . ........... ......... Lot ID ..............................
Refrence................ ......... SHI-Ol-
IComposition See Page 14600.1
IFabrication History See Page 14600.1
Weld
Weld Code .................. 010.002.O5HFS Weld Type ............ TSAW
Base Metal Thickness.................60 mm Welding Position ........ Downhand IG
Preheat Temperature ........ 100 degC Metal Gap..........................1I mm!
Interpass Temperature .. .. . . . . 250 degC Passes ... . .. . . . .. . .. . . .
Filler Specification............ * Filler Name.............. ......... W36
Filler Carbon Content...................... * Filler Metal Size.......... ......... 4 mm
Shielding Gas.............. * Voltage ................... .... 34-38 volts
Amperage .. .......... 580. amps Polarity . ... .. .................. *
Travel Speed............... ..... 50 cm/mmn Heat Input/Pass .......... 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides.... ............. ....... 2
Location wit Weld ........ 5mm in HAZ Location wrt Surface ....... Final surface
Post-Weld Heat Temp ........ 600 degC Post-Weld Heat Time . .......... 2.4 hr
Flux Type ............... * Flux Name .......... . ...... BL55
Weld Composition Reported? ....... No
Property Measurements
Test Type .. ...... Charpy V Impact Position ----_-_
Specimen Type .. .. .. .... ... * Lateral Expansion . . .. . ... .
Shear Fracture................. *.............Did Specimen Fracture?. . . . . . . . . . . . . . . . . .
Did Specimen Split9 . . . . . . . .. . . . . . . . . . .------ * Standard Method ............ *
Standard Year .. . . . . . . . . . .*

Orien Test Temp CVN Energy
__________ degC Joules
T.L 0 -40 190
T-L 0 -40 194
TLo 0 -40 . 206

*.not repoted



Marine- Stutua ToS s Dat B~*ank

Material BS4360 Gr5QD Page 14600.35

Description
Material Code................ 01O.002.O5HFS Material Name ........ BS4360 Gr5OD
UNS .... ... . .... .... .. * Other Designation .. . --- BS4360 Gr5OD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ... ........... 60 mmn Composition Type . ......... Actual

Com osiio Poiton .. .. ... .. ... .. * Lot ID......... ....... . .. I . . . . .

Reference --- - -- - - - ---- - SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

0

S200.0 0 150.0
w S

U

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Material BS4360 Gr50D Page 14600.36

Description
Material Code ............... 010.002.09HRS Material Name ............ BS4360 Gr5OD
UNS .................................. * Other Designation ............ BS4360 Gr50D
Type -- _-_......... Welded Joint Form ............... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference.............. SHI-01

[ Composition See Page 14600.1
[Fabrication History See Page 14600.1
Weld
Weld Code ................ 010.002.09HRS Weld Type ......................... TSAW
Base Metal Thickness ............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... I mm
Interpass Temperatezir .... ......... 250 degC Passes ................................ *
Filler Specifiwation ....................... * Filler Name .......................... W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 amps Polarity .... .................... .... *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type ........ Flux Name .......................... BL55
Weld Composition Reported . . . . . . . . . . . . No
Property Measurements
Test Type ................ Charpy V Impact Position ................................
Specimen Type .......................... * Lateral Expansion ........................
Shear Fracture .......... ................ * Did Specimen Fracture? ................... *

Did Specimen Split? .. . . . . . . . . . . . . . . . . . . . .  * Standard Method .........................
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 147
T-L 0 -40 156
T-L o -40 186

• - not reported



Material BS4360 Gr5OD Page 14600.37

Description
Material Code ............... 010.002.09HRS Material Name ............ BS4360 GrOD
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ......................... W elded Joint Form ............................... Plate

Thickness .......................... 60 mm Composition Type ................... Actual

Composition Position --------------------- * Lot ID .................................
Reference .......................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0I I I I 300.0

300.0 225.0

200.0 150.0
0

0
0

100.0 75.0

0.0 0.0

0 [ I , I I I I .

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

n riot rqortad



Material BS4360 Gr50D Page 14600.38

Description
Material Code ............... 010.002.02HRS Material Name .............. BS4360 Gr50D
UNS .. ................... * Other Designation ........ BS4360 Gr50D
Type ....................... Welded Joint Form .............................. Plate
Thickness ......................... 60 mm Composition Type ................... Actual
Composition Position ............. * Lot ID ....... ........................ *
Reference ........... SHI-01

I Composition See Page 14600.1
1 Fabrication History See Page 14600.1
Weld
Weld Code .................. 010.002.02HRS Weld Type ......................... TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature .............. 100 degC Metal Gap ........................... 1 mm
Interpass Temperature .............. 250 degC Passes ........ ........................ *
Filler Specification ....................... * Filler Name ......................... W36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ....................... 34-38 volts
Amperage ....................... 580 amps Polarity .............................. *

Travel Speed ................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ....... .... Double V-Groove Number of Sides ......................... 2
Location wrt Weld ............... Fusion line Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type ..................... . * Flux Name .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ......................... *

Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ...................  *
Did Specimen Split? ...................... * Standard Method ......................... *
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 254
T-L 0 -40 292
T-L 0 -40 95

n - ot reported



Main Stut ra Togns Dat Bank*S

Material BS4360 Gr5OD Page 14600.39

Description
Material Code................010.002.021{RS Material Name ..... -- BS4360 Gr5OD
UNS --- --- -- --- --- -- --- -- - - * Other Designation --- - - -- BS4360 Gr5OD
Type ............. Weldedi Joint Form ............... Plate
Thickness 60.. --------- mm Composition Type .......... Actual

Composition Position .. . . . . . . . . * Lot ID .. .. .. . . . .... . .. . .

Reference .SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0
0

130
00

~ 200.0150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reporta



Main Stutua Togns Dat Bank*

Material BS4360 Gr5OD Page 14600.40

Dscriptio
Material Code ............... Ol10.002.O3HRS Material Name ....... BS54360 Gr5OD
UNS................................ * Other Designation ...... BS4360 OrSOD
Type....................... Welded Joint Form ............... Plate
Thickness .......... .............. 60 mm Composition Type......... Actual
Composition Position .................... * Lot ID ..................
Reference ....................... SHI-01

[ Comp~osition -See Page 14600.1
[ Fabrication History See Pane 14600.1
Weld
Weld Code ................. 00.002.O3HRS Weld Type............. TSAW
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand IG
Preheat Temperature ........ 100 degC Metal Gap 1............. mm
Interpass Temperature ........ 250 degC Passes ...... ........
Filler Specification ...................... * Filler Name ............. W36
Filler Carbon Content........................ Filler Metal Size.................... 4 mm
Shielding Gas......................... * Voltage...................... 34-38 volts
Amperage...................... 580 amps Polarity ..................... *
Travel Speed ............ 50 cm/min Heat Input/Pass.......... 50 KJ/cm,
Joint Preparation ...... Double V-Groove Number of Sides .............. 2
Location wrt Weld.............1Imm in HAZ Location wit Surface.... Back surface at root
Post-Weld Heat Temp............. 600 degC Post-Weld Heat Time ................. 2.4 hr
Flux Type........................ Flux Nam........................ BL55
IWeld Composition eorted? . . . . . . . . . . . . . No
Property Measurements
Test Type ................. Charpy V Impact Position ............................
Specimen Type............................ Lateral Expansion.....................
Shear Fracture ........................ * Did Specimen Fracture 9 .. . . . . . . . . . . . . . .

Did Specimen Split? ....... ............. * Standard Method......................
Standard Year .. ...... *

Orien Test Temp CVN Energy
___ ___ degC Joules
T-LO0 -40 204
T-LO0 -40 222
T-L 0 -40 284

-not repotud



M arn Stutua Togns DaaB n

Material BS4360 Gr5OD Page 14600.41

Description
Material Code....... ......... 010.002.O3HRS Material Name ........ BS4360 Gr5OD
UNS ... . .... .. .. .... .. * Other Designation ....... BS4360 Gr5OD
Type .. . . . . . . . . . . W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .............. 60 mm Composition Type..... .............. Actual
Composition Position... ......... * Lot ID ..............................
Reference.......................-SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

r--- r -ft-lb
400.0 - 300.0

300.0 225.0
0

0

S 200.0 o 150.0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reportd



M S T D Bank

Material BS4360 Gr50D Page 14600.42

Description
Material Code ............... 010.002.04HRS Material Name ............... BS4360 Gr5OD
UNS ............................... * Other Designation ............ BS4360 Gr5OD
Type ......... ............... W elded Joint Form .............................. Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .............................
Reference ......................... SHI-01

[ Composition See Page 14600.1
[Fabrication History See Pave 14600.1
Weld
Weld Code ....... .... 010.002.04HRS Weld Type ......................... TSAW
Base Metal Thickness ............... 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature ... ...... .... 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..... . ..... W36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Am perage ........................ 580 am ps Polarity ................................ *
Travel Speed .................... 50 cm/min Heat Input/Pass ................... 50 KJ/cm
Joint Preparation ........... Double V-Groove Number of Sides 2.......... ....... 2
Location wrt Weld .............. 3mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .............................. * Flux Nam e .......................... BL55
Weld Composition Reported? ............. No
Property Measurements
Test Type ................. Charpy V Impact Position ........................ ....... *
Specimen Type .......................... * Lateral Expansion ........................ *
Shear Fracture ......................... * Did Specimen Fracture? ...................
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method -----------
Standard Year ...................... 

Orien Test Temp CVN Energy
degC Joules

T-L 0 -40 183
T-L 0 -40 293
T-L o -40 82

- t reported



Mate3rial BS4360 Gr50D Page 14600.43

Description
Material Code............ .... 010.002.O4HRS Material Name ........ BS4360 Gr5OD
UNS .................. Other Designation ....... BS4360 GO5OD
Type . ............... Welded Joint Form .................. Plate
Thickness ....... ...... 60 mm Composition Type .......... Actual
Composition Position . . . . . . . . . .. * Lot ID ..... . . . .. . . . .. . . . .
IReference........................... SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

r--T- ft-lb
400.030.

300.0 225.0

200.0150.0

> 0

100.0 75.0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reportd



M arn Stutua .o I gh s Dat Ban

Material BS4360 Gr5OD Page 14600.44

Description
Material Code .. ... 010.002.O51IRS Mjzterial Name ........ BS4360 Gr5OD
UNS .................. * Other Designation............. BS4360 GrOOD
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .......... . -. 60 mm Composition Type . ......... Actual
Composition Position....... ................... Lot ID.. ....... ...... ...............
Reference.....................SHI-01
[composition- See Page 14600.1
Fabrication History See Page 14600.1
Weld
Weld Code ......... 010.002.05-RS Weld Type....................... TSAW
Base Metal Thickness ......... 60 mm Welding Position............... Downhand IG
Preheat Temperature ........ 100 degC Metal Gap........................1 mmn
Interpass Temperature .... .... 250 degC Passes . ... .. .. ......
Filler Specification.......................... Filler Name .........................--- W36
Filler Carbon Content........................ Filler Metal Size..................... 4 mm
Shielding Gas.............................. Voltage ................. 34-38 volts
Amperage....................... 580 amps Polarity ................
Travel Speed .................... 50 cm/mmn Heat Input/Pass........ ... 50 KJ/cm
Joint Preparation............Double V-Groove Number of Sides..................... 2
Location wrt Weld .............. 5mm in HAZ Location wrt Surface........ Back surface at root
Post-Weld Heat Temp ....... 600 degC Post-Weld Heat Time .................. 2.4 hr
Flux Type .. .............. * Flux Name......................... BL55
IWeld Cornosition Reported? .. ..... No
Property Mleasurements
Test Type ......... Charpy V lImpact Position ............................. *
Specimen Type ............. Lateral Expansion...................... *

Shear Fracture............................. Did Specimen Fracture?9 .. . . . . . . . . . . . . . . . . *
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method .... .........

Standard Year ........ *

Orien Teat Temp CVN Energy
degC Joules

T-L 0 -40 217
T-L 0 -40 228
T-L 0 -40 84

not reported



Material BS4360 Gr50D Page 14600.45

Description
Material Code ............... 010.002.05HRS Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ............ BS4360 Gr5OD
Type ........................ W elded Joint Form .............................. Plate
Thickness ................... 60 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .................................
Reference .. . SHI-01

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I I 300.0

300.0 225.0

0
ac 0I-150.0

H 200.0

100.0 75.0
0

0.0 0.0
1 I II

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Material BS4360 Gr50D Page 14600.46

Description
Material Code ............... 010.002. 1OHSA Material Name ............... BS4360 Gr50D
UNS ................................... Other Designation ............ BS4360 Gr50D
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 60 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... SHI-01

[ Composition See Page 14600.1
IFabrication History See Page 14600.1
Weld
Weld Code .................. 010.002.10HSA Weld Type ........................ TSAW
Base Metal Thickness ................ 60 mm Welding Position .............. Downhand IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 1 mm
Interpass Temperature ............. 250 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..........................- W 36
Filler Carbon Content ..................... * Filler Metal Size ...................... 4 mm
Shielding Gas ........................... * Voltage ........................ 34-38 volts
Amperage ........................ 580 am ps Polarity . ........... ................ *
Travel Speed .................... 50 cm/min Heat Input/Pass .................. 50 KJ/cm
Joint Preparation ............ Double V-Groove Number of Sides ......................... 2
Location wrt Weld ................ Transverse Location wrt Surface ......... Full cross section
Post-Weld Heat Temp,..................... * Post-Weld Heat Time ..................... *
Flux Type .............................. * Flux Name .......................... BL55
Weld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type .......................... Tensile Position ................................ *
Orientation .............................. * Specimen Type .......................... *
Specimen Thickness .................. 25 mm Gage Length ............................ *
Loading Rate ........................... * Tensile Strength Offset .................... *
Tensile Yield Strength . .................... * Tensile Yield Point ....................... *
Uniform Elongation ...................... * Elongation .............................. *
Reduction in Area ........................ * Tensile Modulus ........................ *
Standard Method ........ JISZ3121 Standard Year ....... ...............

Test Temp UTS
degC NJ Tm2

20 560
20 562

* - not reported



Material BS4360 Gr5OD Page 14600.47

Description
Material Code.............. 010.002. 1OHSS Material Name.............. BS4360 (ir5OD
UNS................................ * Other Designation ............ BS4360 Gr5OD
Type ....................... Welded Joint Form................ ............ Plate
Thickness........................ 60 mm Composition Type .................. Actual
Composition Position....................... Lot ID.............................
IReference................... SHI-01
ICompiosition See Paje 14600.1
1 Fabrication History See Page 14600.1
Weld
Weld Code .......... 010.002.1OHSS Weld Type ............. TSAW
Base Metal Thickness ......... 60 mm Welding Position ........ Downhand IG
Preheat, Temperawure ......... 100 degC Metal Gap .............. 1 mmn
Interpass Temperature ....... 250 degC Passes........... ........ ......... *
Filler Specification ................. * Filler Name........................ W36
Filler Carbon Content .. ......... * Filler Metal Size ............ 4 mmn
Shielding Gas . . . . . . . . . . . . .. *Voltage .. . . . . . . . . . . . 34-38 volts
Amperage . . . . . . .* . ... .. 580 amps Polarity . . . . . . . . . . . .*. . . .
Travel Speed ............ 50 cm/mmn Heat Input/Pass.......... 50 KJ/cm
Joint Preparation ...... Double V-Groove Number of Sides .............. 2
Location wrt Weld ........ - Transverse Location wrt Surface..... Full cross section
Post-Weld Heat Temp ......... 600 degC Post-Weld Heat Time .......... 2.4 hr
Flux Type .. . . . . . . . . . . . . . . *Flux Name .. . . . . . . . . . . . . BL55
IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measurements
Test Type ....................... Tensile Position ............................ *
Orientation ............... Specimen Type....................... *
Specimen Thickness .......... 25 mmn Gage Length ........................ *

Loading Rate ....... ...... Tensile Strength Offset..... ............ *
Tensile Yield Strength...........* Tensile Yield Point .................... *
Uniform Elongation.....................* Elongation ...............
Reduction in Area ............ Tensile Modulus....................... *
Standard Method .... J1SZ3121 Standard Year ..............

Test Temp T
degC N/inm2

20 534
20 537

*.not repoted



Main StutrlT-gns Dat Bank* .

Material BS4360 Gr5OD Page 14700.1

Description
Material Code ------ 010.003.O9ASA Material Name ............... BS4360 Gr5OD
LJNS ----.... ........ * Other Designation ... ..... BS4360 Gr5OD/E
Type . ... .. Welded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ... . ---- .. .... 50 mm Composition Type .... ... .... Actual
Composition Position .. . . . . . . . . . *Lot ID . . . . . . . . . . . . . . . .
Reference .. . ... . ... . . . Wi 7/87
Composition
C............ ................. 0.08% Mn _............... .............. 0.84%'

P -------- S. . .. . . 0.006%
Si .. . . . . . . . . . . . . . 0.04% Cr .. . . . . . . . . . 0.07%
Ni .. . . . . . . . . . . . . . . 0.61% M o . . . . . . . . . . . . .. 0.03%
V . . . . . . . . . . . . . . . . 0.002% Cu .. . . . . . . . . . . . . . . . 0.02%
Cb ................. 0.013% Ti.......................... _0.004%
B ........... ............. ........... * Al..-- ... ... 0.99%

N ~~~0.020 1% Ote omponenrusO.00

Fabrication History
Heat Treatment.........._...................Producer ......... .....
Year Produced ......................... Addi Info.......................... None
Source........................... HIFAB Melting Practice....................... *
Ingot Position. ............................. Kiling Process........................ *
Process Temperature......................... Process Time ....... ...... ..... ....... *
Rolling Conditions................... ...... Final Processing........................ H
Final Temperature ........................ Final Time ............. ............... *
Cold Work Strain ... ........................ Aging Temperature.. ...................

IAjtinat Tim e .. . . . . . . .. .. . ... . . * L~ocation . . . . . . . . . . .. . . . .
Weld
Weld Code........... ... .... 010.003.09AFA Weld Type .............. FCA
Base Metal Thickness..........._......50 mm Welding Position ............. IG
Preheat Temperature ........ 100 degC Metal Gap.........................5 mm
lnterpass Temperature .. . . . . . . 150 degC Passes .. . . . .. . . .. . .. . . . *
Filler Specification ............ * Filler Name........ ...... ...... Nk2O3NiC
Filler Carbon Content ........ _0.09 % Filler Metal Size ........... 2 mm
Shielding Gas ... . . . . . . . . . . _ * Voltage . . . . . . . . . ... 20.5 volts
Amperage.... ................... 240 amps Polarity ............... DCRP
Travel Speed ......... 25-40 cm/mmn Heat Input/Pass.. ................. *
Joint Preparation .... .... V Groove Number of Sides 1.... .......
Location wrt Weld........ ..... 11mm in HAZ Loication wrt Surface ......... Surface
Prst-Weld Heat Temp...............150 degC Post-Weld Heat Time .......... 48 hr
Flux Type.............. ............ Flux Name ................
IWeld Composition Reportdx? ....... Yes

(continued)
not rep-rtd



Material BS4360 Gr50D Page 14700.2

(continued)
Property Measurements
Test Type .. .......... Fracture Toughness Position ........................... . Full
Specimen Type ........... Double Notch Bend Specimen Thickness .................. 50 mm
Crack Length ............................ * Loading Type ........................ Slow
Loading R ate .... ....................... * K Q ......... ................. ..... .. *

K Ic ................................... * V alid K Ic? .............................. *
Reason for Invalid ........................ * Ic .......................... ........ . *

K Jc ......... ........ ................... * Jlcp r ...... ..... ........... .. ....... . *

Initial CO D ....................... .... . * Initial JI, JI ........................ .... *

Maximum J, Jmax ........................ * Tearing Modulus .................... .. *
Standard Method ..... ...... . BS5762 Standard Year ........................ 1979

Orien Test Temp CODIc Curve
degC mm

T-L -10 0.57 Cleavage
T-L -10 2.08 Maximum
T-L -10 >1.70 Unstable

- not reported

a a aI I I I I1



Main Stutua Toghes Dat Bank

Material BS4360 Gr50D Page 14700.3

Description
Material Code ............... 010.003.09AFA Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type --- .-- _ ----- _ ----_.... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type .................. .Actual
Composition Position ... ........... ....... * Lot ID ........... .....................
Reference ......................... W J,7/87

[ Composition See Page 14700.1
[Fabrication History See Page 14700.1
Weld
Weld Code ................. 010.003.09AFA Weld Type ........................... FCA
Base Metal Thickness ............... 50mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap ......................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ............ ........ * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas .... ................ ... * Voltage ......................... 20.5 volts
Amperage ....................... 240 amps Polarity ............................ DCRP
Travel Speed ................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. 1lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ............................. * Flux N am e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ......................... Tensile Position ............................. 0/4T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length . .................... .... * Loading Rate ............................ *
Tensile Strength Offset .................. * Uniform Elongation ...................... *
Tensile M odulus ......................... * Standard M ethod ...... .................. *
Standard Year .......................... *

Orient Test Temp UTS TYS TYP Elongation RA
degC N/mm2 Nm2 kgf/mm2%

L Room 504 426 * 32 73

*-not repord



Material BS4360 Gr5OD Page 14700.4

DescrIption
Material Code ......... 010.003.09AFA Material Name........ BS4360 Gr5OD
UNS .................. Other Designation . ..... BS4360 Gr5OD/E
Type . . . . . . . . . . .. W elded Joint Form . .. . . . . . . . . . . . .. Plate
Thickness ..... .... .... 50 mm Composition Type . ... ..... Actual
Composition Position ... .. .. .... * Lot ID .................. .... .
Reference .. . . . . . .. ... WJ,7/87

[ Composition See Page 14700.1
Fabrication History See Page 14700.1

1[Weld See Page 14700.3 ________

Property Measurements
Test T-pe . ................. Charpy V Impact Position .............. 0/4T
Specimen Type . . . . .. . . .. . . Full Lateral Expansion . . . .. .. . .. ... *
Shear Fracture .............. Di Specimen Fracture? ...... Assumed
Did Specimen Split? .... ..... Standard Method ... ...... BS131H12
Standard Year___________ _____

Onien =Test Temp CVN Energy
degC Joules

T-L 0 -50 199
T-L 0 -50 214
TL 0 -50 240
T I-- -40 150
T-L 0 -40 192
T-L 0 -40 202
T-L 0 -30 185
T-L 0 -30 228
TiL 0 -30 268

-not reported



Material BS4360 Gr50D Page 14700.5

Description
Material Code ------- 010.003.O9AFA Material Name ........ BS4360 Gr5OD
UNS ...... ... ...... * Other Designation............ BS4360 Gr5OD/E
Type ............ Welded Joint Form .............................. Plate
Thickness ............. 50 mm Composition Type ................... Actual
Composition Position .. . . . .. . . . . Lot ID ... .. . . . . . . . . . . . . .
Reference................. - WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 III 300.0

300.0 225.0

0

00
0
0

~ 200.0 00 5.
200. 00 5.

Uj ~00

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reporte



Material BS4360 Gr50D Page 14700.6

Description
Material Code .............. 010.003.09AMA Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type ............. ........ W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type -------............ Actual
Composition Position .................. * Lot ID ............... ..............
Reference ------ . .. ... .. .. .. W J,7/87

I Composition See Page 14700.1
(Fabrication History See Page 14700.1
Weld
Weld Code ................. 010.003.09AMA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ..................... IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature ............ 150 degC Passes ................................ *
Filler Specification ...................... * Filler Name .... ................ Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation . .......... ..... V Groove Number of Sides ......................... I
Location wrt Weld ............. 1 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux N am e ..............................
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................ 1/2T
Specimen Type ................ ... Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131H2
Standard Year ............... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 134
T-L 0 -50 140
T-L 0 -50 165
T-L 0 -50 184
T-L 0 -50 48
T-L 0 -50 92
T-L o -40 132
T-L 0 -40 133
T-L o -40 144
T-L 0 -40 144
T-L o -40 25
T-L 0 -40 49
T-L 0 -30 168
T-L 0 -30 176
T-L 0 -30 178
T-L 0 -30 189
T-L 0 -30 203
T-L 0 -30 208

t- o rqorted



Material BS4360 Gr50D Page 14700.7

Description
Material Code .............. 010.003.09AMA Material Name ............ BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr50D/E
Type ......................... W elded Joint Form ... ....................... . Plate
Thickness .......................... 50 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID ................................. *

Reference .......... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

0

8 200.0 8 150.0

Uj0 0

0

80

100.0 75.0
0

0.0 0.0
I I I I1

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not repore



Material BS4360 Gr50D Page 14700.8

Description
Material Code .......... 010.003.09ABRA Material Name .. BS4360 Gr5OD
UNS * Other Designation ... BS4360 Gr50D/E
Type ............ .......... W elded Joint Form ............. ....... . Plate
Thickness ....... ...... ....... 50 mm Composition Type ....... ........... Actual
Com position Position ............... * Lot ID ........... .....................
Reference ........................ WJ,/87
Composition
C ................................. 0 .09 % M n ................. ........... 0 .9 1 %
P ................................ 0.005 % S ................................ 0.00 5 %
Si ........................... ... 0 .06 % C r ................................ 0 .0 5 %
N i ................................ 0.6 1 % M o ...... ...................... 0.02 %
V ................... ........... 0.002 % C u ................................ 0.04 %
Cb ............................. 0.011% Ti ............................. 0.004 %
B _ ................................ * Al.............................. 0.93% 1
N .................. ..... 0.0198 % Other Components ............... O=-.0105 %

1 Fabrication History See Page 14700.1
Weld
Weld Code ..... ..... 010.003.09ABRA Weld Type ........................... FCA
Base Metal Thickness .............. 50 mm Welding Position ....................... IG
Preheat Temperature .............. 100 degC Metal Gap .......................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ...... ..... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ..................... 2 mm
Shielding Gas ..................... . * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass ......................... *
Joint Preparation .................. V Groove Number of Sides ........................ I
Location wnt Weld ............. 1 mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .......... 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .................. * Flux Nam e .............. ............
Weld Composition Reported? ........... Yes

roperty Measurements
Test Type ........ .......... ....... Tensile Position ...... ............. ......... 4/ T
Specimen Type .................. Cylindrical Specimen Thickness ................. 50 mm
Gage -l gth ............. ............ * Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile M odulus .... ......... ....... * Standard M ethod ......................... *
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degC N/Tmm2 N/mm2 kgf/mm2 % %

L Room 546 471 26 78

not reported



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14700.9

Description
Material Code..............-O10.003.09ABRA Material Name ........ BS4360 Gr5OD

UN ............................. * Other Designation...... BS4 360 Gr5OD/E
Type ............. Welded Joint Form .. ................... Plate
Thickness .............. 50 mm Composition Type.................. Actual
Composition Position .......... Lot ID.......................
Reference ....... WJ,7/87

(Composition See Page 14700.8
(Fabrication History See Page 14700.1
[Weld See Page 1470-0.8
Property Measurements
Test Type ........... Charpy V Impact Position ----- ............. 4/4T

Specimen Type .. .... . .. .. .. Full Lateral Expansion .... . .. .. . ..
Shear Fracture......................... _* Did Specimen Fracture? ...... Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . . * Standard Method .......... BS131H2
Standard Year *____ I_______

Orien Test Temp CVN Energy
___________ degC Joules

T-L 0 -50 117
T-L 0 -5 145
T-L 0 -50 62
T-L 0 -40 112
T-L 0 -40 17
T-L 0 -40 23
T-L 0 -30 155
T-L 0 I 30 156

1 T-L 0 -30 1 160 1

*-not iflin



Material BS4360 Gr50D Page 14700.10

Description
Material Code .............. 010.003.09ABRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ............ . ...... Welded Joint Form ............................... Plate
Thickness ......................... 50 mm Composition Type ......... Actual
Composition Position . Lot ID ................................ *
Reference ....................... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lbI I I I I I 300.0

400.0

300.0 225.0

0

200.0 150.0

100.0 0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not qimorted



Material BS4360 Gr50D Page 14700.11

Description
Material Code ............... 010.003.09BSA Material Name ............... BS4360 Gr5OD
UNS .................. ................ * Other Designation ........... BS4360 Gr50D/E
Type .................... ..... W elded Joint Form ................. ............ . Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID ................................. *

Reference ...................... WJ,7/87
Composition
C ................................. 0.09 % M n ............................... 0.86 %
P ................................ 0.005 % S .................. ............. 0.006 %
Si ................................ 0.04% Cr ........................... 0.06%
N i ............................ ... 0.64 % M o ............................... 0.03 %
V .......................... .... 0.002 % C u ................................ 0.02 %
C b ............................. 0.014 % Ti ....... ........ .............. 0.004 %
B ..... .. ........ ...................... * A l .............. .................. 0 .96 %
N ..................... 0.0225% Other Components ......... O=-.0115 %
Fabrication History See Page 14700.1
Weld
Weld Code .................. 010.003.09BSA Weld Type ........................ FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 2G
Preheat Temperature .... ......... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................ *
Filler Specification ................. * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ..................... 2 mm
Shielding Gas ........................... * Voltage ......................... 20.0 volts
Amperage ......... .......... 210-220 amps Polarity ............................ DCRP
Travel Speed .................. 20-30 cm/min Heat Input/Pass ............ .............
Joint Preparation .................. V Groove Number of Sides ......... .... .......... 1
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type ... ............... ........... * Flux N am e .............................. *

Weld Composition Reported? ............. Yes
Property Measurements
Test Type ............ . Fracture Toughness Position .............................. Full
Specimen Type .......... Double Notch Bend Specimen Thickness ............... .50 mm
Crack Length ----. ........... * Loading Type .......... ......... Slow
Lo ading R ate ........ ................... * K Q .................................... *

K Ic . . . . . . . . . . .. . . . .. . .. . . . . . . . . . . . * V a lid K Ic ? . . . . . . . . . . . . . . . . . . . . . . . . . .*
R eason for Invalid ........................ * JIc ......................... ...... *

K Jc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * J cp r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *

In itial C O D _. .................. ...... * Initial Jl, J ............................. *

Maximum J, Jmax ........... ............ * Tearing M odulus ................ *

Standard Method ............ BS5762 Standard Year ..................... 1979
Orien Test Temp CODIc Curve

degC mm
T-L -10 1.75 Unstable
T-L -10 >1.98 Maximum
T-L -10 >2.04 Maximum

* - not reprted



M arn Stutua ToughnssDaa Ban

Material BS4360 Gr5OD Page 14700.12

Description
Material Code.............. 010.003.O9BFA Material Name --------- BS4360 Gr5OD
UNS ......... ........ _ * Other Designation . ..... BS4360 Gr5ODIE
Type . ............. Welded Joint Form ......... .......... Plate
Thickness . . ........... 50 mm Composition Type . ..... .... Actual
Composition Position . . . . . . . . . .. * Lot ID .. . . . . . . . . . . . . . . .
Reference.................WJ,7/87

[ Composition See Page 14700.11
I Fabrication History See Page 14700.1
Weld
Weld Code .......... 0l0.003.O9B3FA Weld Type .............. FCA
Base Metal Thickness ........ 50 mmn Welding Position ..................... 2G
Preheat Temperature ........ 100 degC Metal Gap .............. 5 mm
Interpass Temperature ........ 150 degC Passes .............. ...... .:.. *
Filler Specification ............ * Filler Nam................ Nk203NiC
Filler Carbon Content ........ 0.09 )b Filler Metal Size .... ... .. 2 mm
Shielding Gas ...................... * Voltage....................... 20.0 vohs
Amperage ................... 210-220 amps Polarity............... DCRP
Travel Speed ................. 20-30 cm./min Heat Input/Pass .............
Joint Preparation . .......... V Groove Number of Sides .............. I
Location wrt Weld ....... 1 I1mnu in HAZ Location wrt Surface ....... Final surface
Post-Weld Heat Temp............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type , ....................... Flux Name ..........................
IWeld Comosition Rep~orted? ...... Yes
Property Measurements
Test Type .. . . . . . . . . . . . . Tensile Position . . . . . .. - - - - - - -- 0/4T
Specimen Type ................. Cylindrical Specimen Thickness ................. 50 mm
Gage Length ............... * Loading Rate.........................*
Tensile Strength Offset ........... * Uniform Elongation ...........
Tensile Modulus .......................... Standard Method......................*
Standard Year . . . . . . . . . . . . .. *

Oret Test Temp Lr /m
Leg UT IY kgfYP Elongtion R
LRomn 555 1 438 1 29 T_ 78

n.lot-



Material BS4360 Gr50D Page 14700.13

Description
Material Code ............... 010.003.09BFA Material Name ............... BS4360 GrOOD
UNS ........ ...... ........... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ------............... * Lot ID ................................. *
Ref we ........................ WJ,7j87

[Composition See PaRe 14700.11
[Fabrcation History See Page 14700.1
Weld See Page 14700.12
Property MLasuremens
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Speciren Split? ...................... * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy

degC Joules
T-L 0 -50 163
T-L o -50 54
T-L 0 -50 75
T-L 0 -40 176
T-Lo -40 245
T-Lo -40 270
T-L 0 -30 184
T-L 0 -30 220
T-L 0 -30 230

- not reportul



Marine Stutua Togns Data Ban

Material BS4360 Gr5OD Page 14700.14

Description
Material Code ......... 010.003.O9BFA Material Name ......... BS4360 GrOOD
jJ5 ............... Other Designation ..... BS4360 Gr5OD/E
Type . . . . . . . . . . . .. W elded Joint Formi . . . . . . . .. . . . . . . . Plate
Thickness .............. 50 mm Composition Type .......... Actual

Composition Position........................ Lot ID ..............................
Reference ................ WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

0

0 0

0
0

S 200.0 150.0

> ~00
0

100.0 75.0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



M S T D B

Material BS4360 Gr50D Page 14700.15

Description
Material Code ............... 010.003.09BMA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID ........... ..........
Reference ........... . .. WJ,7/87

[ Composition See Page 14700.11
[Fabrication History See Page 14700.1
Weld
Weld Code ................. 010.003.09BMA Weld Type ......................... FCA
Base Metal Thickness . 50 mm Welding Position ....................... 2G
Preheat Temperature ............ 100degC Metal Gap .......................... 5 mm
Interpass Temperature -. ........... 150 degC Passes ....................... ......... *
Filler Specification ....................... * Filler Name --------------------- Nk203NiC
Filler Carbon Content ----- _ -- _ 0.09 % Filler Metal Size ......................- 2 mm
Shielding Gas ................. * Voltage ........... . .......... 20.0 vc'ts
Amperage .................. . 210-220 amps Polarity ........................... DCRP
Travel Speed .................. 20-30 ..m/min Heat Input/Pass ....................... .. *
Joint Preparation ................. V Groove Number of Sides 1.........
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time -----............. 48 hr
Flux Type ......................... * Flux N am e ..............................
Weld Composition Reported? .......... No
Property Measurements
Test Type .................. Charpy V Impact Position ............................ 1/2T
Specimen Type ......... ........... Full Iateral Expansion ..... ........... ..... *
Shear Fracture .......................... * Did Specimen Fracture? ............. .Assumed
Did Specimen Split? .............. ...... * Standard Method .................. BS131H2
S ta n d a r d Y e a r ---- . . . . . . _ _ __. . . . . . *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 102
T-L 0 -50 120
T-L 0 -50 170
T-L 0 -50 170
T-L 0 -50 190
T-L 0 -50 252
T-L 0 -40 210
T-L 0 -40 215
T-L 0 -40 257
T-L 0 -40 263
T-L 0 -40 270
T-L 0 -40 34
T-L 0 -30 213
T-L 0 -30 238
T-L 0 -30 262
T-L 0 -30 269
T-L 0 -30 282
T-L 0 -30 288

• - notq0 repxor



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14700.16

Descrlpflon
Material Code.............. 0l0.003.O9BMA Material Name.............. BS4360 Gr5OD
tINS ................................... Other Designation ........... BS4360 Gr50D/E
Type....................... Welded Joint Form............................. Plate
Thickness........................ 50 mm Composition Type.......... Actual
Composition Position........... * Lot ID .......................
Reference .. ............... WJ7187

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0

8

0

0

0

100.0 75.

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not reported



Material BS4360 Gr5OD Page 14700.17

Description
Material Code............. 0lO.003.O9BB...A Material Name.............. BS4360 Gr50D
UNS................... ................ Other Designation ........... BS4360 Gr5OD/E
Type......................---Welded Joint Form ............................ Plate
Thickness........................ 50 mm Composition Type .................. Actual
Composition Position........... * Lot ID, ............................
Reference ................... WJ,7/87
Composition
C.............................. 0.09% Mn ............................ 0.86%
P............................. 0.012% S............................. 0.009%
Si ............................. 0.07% Cr............................. 0.03%
Ni............................. 0.54% Mo ............................ 0.03%
V............................. 0.002% CU............................. 0.01%
Cb ............................ 0.012% Ti ............................ 0.003%
B ............................... ...... Al............................. 0.98%
N ...... . ...... 0.0180 % Other Components ......... -.0072 %

1 Fabrication History S§ee -Paqe 14700.1
Weld
Weld Code............... 010.003.O9BBRA Weld Type ........................ FCA
Base Metal Thickness............... 50 mm Welding Position..................... 2G
Preheat Temperature.............. 100 degC Metal Gap ........................ 5 mm
Interpass Temperature............. 150 degC Passes............................. *
Filler Specification......................... Filler Name .................... Nk2O3NiC
Filler Carbon Content............... 0.09 % Filter Metal Size.................... 2 mm
Shielding Gas............................. Voltage....................... 20.0 volts
Amperage ................... 210-220 amps Polarity ......................... DCRP
Travel Speed ................. 20-30 cm/min Heat Input/Pass.......................*
Joint Preparation ................. V Groove Number of Sides....................... I
Location wrt. Weld............11~mmin HAZ Location wrt, Surface ....... Back surface at root
Post-Weld Heat Temp, ............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type................................ Flux Name ..........................
IWeld Composition Reported? ............ Yes
Property Measurements
Test Type ....................... Tensile Position .......................... 4/4T
Specimen Type.................--Cylindrical Specimen Thickness ................. 50 m
Gage Length.............................. Loading Rate ...................
Tensile Strength Offset...................... Uniform Elongation....................
Tensile Modulus........................... Standard Method.......................*
Standard Year ......................... *

Orenet Temp2 UT IY EYlongation R
Oret eg Temp N/Imm2 kgf/mm2 %

Room 1 53 1 472 - 241 71

-not reported



Material BS4360 Gr5OD Page 14700.18

MaeriptiCode....... 010.003.09BB1RA Material Name ............... BS4360 Gr5OD1

UNS .................. * Other Designation............ BS4360 Gr5OD/E
Type............. Welded Joint Form .............................. Plate
Thickness ......................... 50 mm Composition Type.......... Actual
Composition Position .................... * Lot ID ......................
IReference........................ WJ,7/87
[ Composition See Paie 14700.17
I Fabrication History See Page 14700.1
1 Weld See Page 14700.17
Property easurements
Test Type ............... Charpy V Impact Position ................. 4/4T
Specimen Type.......................--Full Lateral Expansion................*
Shear Fracture....................... ...... Did Specimen Fracture?9 ...... Assumed
Did Specimen Split? .......... Standard Method .................. BS131H2
Standard Year ..........

Orien Test Temp -CVN Energy
degC Joules

T-L 0 -50 110
T-L 0 -50 121
T-L 0 -50 27
T-L 0 -40 163
T-L 0 -40 183
T-LO0 -40 200
T-L 0 -30 192
T-L 0 -30 220
T-L 0 1 -30 1 88

'-not reportd



Marine Stutua Togns Dat Ban

Material BS4360 Gr5OD Page 14700.,9

Description
Material Code ....... 010.003.O9BBRA Material Name.............. BS4360 Gr5OD
UNS..................* Other Designation ........... BS4360 Gr5OD/E
Type............. Welded Joint Form ............................ Plate
Thickness ............... 50 mm Composition Type .......... Actual
Composition Position .. ......... * Lot ID .....
Reference ................. WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
________________________________________________________ ft-lb

400.0 ' III 300.0

300.0 225.0

0

0

8 200.0 0 150.0w 0
0

100.0 0 75.0
0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not~ repoviad



Material BS4360 Gr5OD Page 14700.20

Description
Material Code.............. 0I0.003.O9CSA Material Name ......... BS4360OGr5OD
UNS ................................... Olher Designation ........... BS4360 Gr5OD/E
Type....................... Welded Joint Form ............................ Plate
Thickness........................ 50 mm Composition Type .................. Actual
Composition Position .................... * Lot fID ............................. *

Reference,........................ WJ,7/87
Comiion
C.............................. 0.08% Mn ............................ 0.85%
P............................. 0.005% S............................. 0.006%
Si ............................. 0.04% Cr............................. 0.07%
Ni ............................. 0.67% Mo ............................ 0.03%
V............................. 0.002% Cu............................. 0.02%
Cb .................. ......... 0.013% Ti..................... ... 0.004%
B..............................................Al 0.94%

1N ................ 0.0257% Other ComvoeT . ......... .O'=.0 116 %
[ Fabrication HistMr See Pave 14700.1-
Weld
Weld Code ................. OI0.003.09,CSA Weld Type ........................ RA
Base Metal Thickness...............50O mm Welding Position..................... 3G
Preheat Temperature.............. 100 degC Metal Gap ........................ 5 mm
interpass Temperaturre............. 150 degC Passes............................. *
Filler Specification.......................... * Filler Name .................... Na2o3NiC
Filler Carbon Content ........ 0.09% Filler Metal Size.................... 2m
Shielding Gas..............* Voltage....................... 17.5 voks
Amperage..................--200-210 amips Polarity ......................... DCRP
Travel Speed ................. 24-36 cnim Heat Inpuv/Pass.......................
Joint Preparation ................. V Groove Number of Sides....................... I
Location wrt Weld ............. lIlmm in HAZ Location wrt Surface ................ Sudfae
Post-Weld Heat Temp.............150 degC Post-Weld Heat Time ................. 48 hr
Flux Type.................Flux Name ..........................
IWeld Compsitio~n Revo'e'd?..*.'.........Yes
Property Measurements
Test Type............... Fracture Toughnss Position ........................... Full
Specimen Type ........... Double Notch Rakd Specimen Thickness ................. 50 mm
Crack Length............................. Loading Type...................... Slow
Loading Rate............................. KQ ..................
Kit .................................... Valid Kc? ........................... *

Reason for Invalid ..................... * Ac....... .............................
K~c .................................... JkPr...............................
Initial COD.............................. Iniial A1 31..........................
Maximum 1, imax.......................... Teaing Modulus.............
Standard Method .......... BS5762 -Staniard Year .. 979.

Oren Test Temp CODE Cuv
degC mm ____

T-L -10 j 1.941 Unstable
T-L -10 A.94 Unstable
T-L -10 AA1.6 Maximum

*.not repoted



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14700.21

DeSCrIption
Material Code.............. 010.003.O9CFA Material Name........ BS54360 GrSOD
UNS ................................... Other Designation ........... BS4360 Gr5OD/E
Type....................... Welded Joint Form ............................ Plate
Thickness........................ 50 mm Composition Type .................. Actual
Composition Position....................... Lot ID ...........................
Reference....................... WJ,7/87

[ Composition See Page 14700.20
[ Fabrication History See Page 14700.1
Weld
Weld Code ................. 00.003.O9CFA Weld Type ........................ FCA
Base Metal Thickness ........ 50 min Welding Position..................... 3G
Preheat Temperature .............. 100 degC Metal Gap ........................ 5 mm
Interpass Temperature............. 150 degC Passes............................. *
Filler Specification......................... Filler Name.............. ' --- Nk2O3NiC
Filler Carbon Content ........ 0.09 % Filler Metal Size.................... 2 mmn
Shielding Gas.............. * Voltage....................... 17.5 volts
Amperage..................--200-210 amps Polarity ............... DCRP
Travel Speed................. 24-36 cm/mmi Heat Input/Pass .............
Joint Prepration ........... V Groove Number of Sides....................... I
Location wrt Weld............1 I1mm, in HAZ Location wrt Surface ...... Final surface
Post-Weli Heat Temp............. 150 degC Post-Weld Heat Tine ................. 48 hr
Fax Type............................... Flux Name ..........................
Weld Composition Revorted? ............ Yes_______
Pmapwy im"S zame
Teat Type ....................... Tensile Position ................. QT
Specimen Type................. Cylindrical Specimen Thickness ......... 50 mm
CAP Length.......................... 0 Loading Rate ............... *
Tesile Stregth Offset...................... Uniform Elongation....................*
Tensile Modulus........................... Standardl Method..................... *

Standard Year .................... *
Orient Test Temp UTS N/m TI P ElongainR

LRoom 520 455 *27 66]

~not reported



Material BS4360 Gr50D Page 14700.22

Description
Material Code ............... 010.003.09CFA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
IReference ......................... W J,7/87

[ Composition See Page 14700.20

[Fabrication History See Page 14700.1
[Weld See Page 14700.21
Property Measurements
Test Type .................. Charpy V Impact Position.........................0/4T
Specimen Type Full Lateral Expansion ........................ *

Shear Fracture ........................... Did Specimen Fracture? ............ Assumed
Did Specimen Split? ...................... Standard Method .................. BS131H2
Standard Year ........................... * I

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 132
T-L 0 -50 152
T-L 0 -50 92
T-L 0 -40 182
T-L 0 -40 184
T-L o -40 42
T-L 0 -30 172
T-L 0 -30 184
T-L 0 -30 68

n not reported



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14700.23

Description
M~aterial Code.............. 010.003.09CFA Material Nam e ....... BS4360 Gr50D
UNS ............................... * Other Designation ..... BS4360 Gr5OD/E
Type .............. ......... Welded Joint Form ....... .... .... Plate
Thickness .............. 50 mm Composition Type ......... Actual
Composition Position .. . . . . . . Lot ID .... . . . . . . . . . . . . . .
ReferenceWJ77

.300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I 300.0

300.0 225.0

0

S 200.0 150.0
w0

0

0

0

100.0 75.0
0

0

0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repoflhd



M arine S T D Ba

Material BS4360 Gr50D Page 14700.24

Description
Material Code ............... 010.003.09CMA Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation .......... BS4360 Gr5OD/E
Type ------------------------- W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... Lot ID .................................
Reference ............. WJ7/7

I Composition See Page 14700.20
IFabrication History See Page 14700.1
Weld
Weld Code ................. 010.003.09CMA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature --------------- 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .... ......... 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk2O3NiC
Filler Carbon Content ............... 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 17.5 volts
Amperage .................... 200-210 amps Polarity ............................ DCRP
Travel Speed .................. 24-36 cm/min Peat Input/Pass ......................... *
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. lmm inHAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Name ..................... ........
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .................. BS31IH2
Standard Year ........ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 105
T-L 0 -50 110
T-L 0 -50 122
T-L 0 -50 152
T-L 0 -50 17
T-L 0 -50 84
T-L o -40 154
T-L o -40 166
T-L 0 -40 172
T-L 0 -40 48
T-L o -40 50
T-L o -40 58
T-L 0 -30 104
T-L 0 -30 104
T-L o -30 128
T-L 0 -30 150
T-L 0 -30 156
T-L 0 -30 78

-not topwied



Material BS4360 Gr5OD Page 14700.25

Description
Material Code ......... 00.003.09CMA Material Name ......... BS4360 Gr5OD

UNS................................. ... * Other Designation ..... BS4360 Gr5OD/E
Type......................---Welded Joint Form ....... ......... Plate
Thickness ............... 50 mm Composition Type...... -. - Actual
Composition Position . . . . . . . ... - * Lot ID ..... . . . . .. . . . . . .....

Reference ...... WJ,7i87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

400.0 300.0f-l

300.0 225.0

S 200.0 150.0

8i 008

100.0 8 075.0
0 0

0

0

0.000

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repone



Marn Stutua Togns Dat Bank.

Material BS4360 Gr50D Page 14700.26

Description
Material Code .............. 010.003.09CBRA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type --------- _ ------------- W elded Joint, Form ........ ...................... Plate
Thickness ......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .......... ...................... *
Reference ...................... WJ.7/87
Composition
C ................................. 0.09 % M n ............................... 0.90 %
P ................................ 0.007 % S ................................ 0.006 %
Si ................................ 0.06 % Cr ................................ 0.09 %
N i ................................ 0.64 % M o . ........ ..................... 0.03 %
V ................................ 0.002 % C u ................................ 0.02 %
Cb ............................... 0.016 % Ti ............................... 0.004 %
B ................................. ..... Al ........................... 1.03%
N ............................... 0.0221% Other Components ............... 0=-.0086 %

[Fabrication History See Page 14700.1
Weld
Weld Code ................ 01000309CBRA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ............... 0.09 % Filler Metal Size ............ .... 2 mm
Shielding Gas ........................... * Voltage ............... ......... 17.5 volts
Amperage .................... 200-210 amps Polarity ............................ DCRP
Travel Speed .................. 24-36 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............ 1 mm in HAZ Location wrt Surface ..... Back surface at root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Nam e ............ *............

Weld Composition Reported? ............ Yes
Property Measurements
Test Type .......................... Tensile Position ............................. 4/4T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length .............. ........ .... * Loading Rate ................. .......... *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile Modulus ......................... * Standard Method ......................... *

Standard Year ............. *
Orient Test Temp UTS TYS TYP Elongation RA

degC N/mm2 N/mm2 kgf/mm2 % %

L Room 551 j 485 * 26 62

- t rep d



Material BS4360 Gr50D Page 14700.27

Description
Material Code .............. 010.003.09CBRA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................. Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ........... *
Reference ........................ WJ,7/87

I-Composition See Page 14700.26
I Fabrication History See Page 14700.1
Weld See Page 14700.26

Property Measurements
Test Type .................. Charpy V Impact Position ............................. 4/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture .......................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 13
T-L 0 -50 22
T-L 0 -50 36
T-L o -40 100
T-L 0 -40 22
T-L 0 -40 68
T-L 0 -30 106
T-L 0 -30 138
T-L 0 -30 34

- not reported



Material BS4360 Gr50D Page 14700.28
Description
Material Code ............. 010.003.09CBRA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ........ .................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ..........................
Reference ............. WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

0

200.0 150.0

1 0

100.0 0o 75.0

0

o o
0 0
00

0.0 0 0.0
I IIII

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reprtmd



Material BS4360 Gr5OD Page 14800.1

Description
Material Code ............... 010.003.09DSA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... WJ,7/87
Composition
C ................................. 0.09 % M n ............................... 0.90 %
P ........................... 0.006% S ................................ 0.006%
Si ................................ 0.04% Cr .............................. 0.09 %
N i ................................ 0.66 % M o ........ ...................... 0.02 %
V ................................ 0.002 % Cu ................................ 0.02 %
Cb ............................... 0.014 % Ti ............................... 0.004 %
B ...................................... Al ........................... 1.09 %
N .................. ............ 0.0211% Other Components ............... 0=.0100 %
Fabrication History
Heat Treatm ent .......................... Producer ............... ...............
Year Produced ..... .................... * Addl Info .......................... None
Source ............................ H -IFAB M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... H
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ....................... * Aging Temperature ....................... *
Aging Time ............................. * Location ........... *
Weld
Weld Code .................. 010.003.09DSA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ...................... 4G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature ............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk2O3NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ........................... 18 volts
Amperage .................... 150-160 amps Polarity ............................ DCRP
Travel Speed .................. 17-26 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .......................... * Flux Name ..............................
Weld Composition Reported' ............. Yes

(continued)
• - not reported



Material BS4360 Gr50D Page 14800.2

(continued)
Property Measurements
Test Type ................ Fracture Toughness Position .............................. Full
Specimen Type ........... Double Notch Bend Specimen Thickness .................. 50 mm
Crack Length ............................ * Loading Type ........................ Slow
Loading Rate ............................. * KQ .................................... *
KIc .................................... * V alid KIc? ...... . . . . . . . . . . . . . . . . . . . . . . . .  *
Reason for Invalid ........................ * Jlc .................................... *
K Jc .................................... * Jlcpr ................................... *
Initial CO D ............................. * Initial 1, JI .............................. *
Maximum J, Jmax ........................ * Tearing Modulus ......................... *
Standard Method ................... BS5762 Standard Year ....... 1979

Orien Test Temp CODIc Curve
degC mm

T-L -10 0.26 Cleavage
T-L -10 1.04 Unstable
T-L -10 1.26 Unstable

- not reported



Material BS4360 Gr5OD Page 14800.3

Description
Material Code.............. 01O.003.09DFA Material Name.............. BS4360 Gr5OD
UNS................................ * Other Designation ........... BS4360 Gr5OD/E
Type....................... Welded Joint Form ............................ Plate
Thickness........................ 50 mm Composition Type .................. Actual
Composition Position .................... * Lot ID.............................
Reference....................... WJ.7/87
ICompositlon See Page 54800.1
1 Fabrication History See Palze 14800.1
Weld
Weld Code ................. 010.003.O9DFA Weld Type............... ......... FCA
Base Metal Thickness............... 50 mmn Welding Position..................... 4G
Preheat Temperature.............. 100 degC Metal Gap......... ............... 5 mm
Interpass Temperature............. 150 degC Passes............................. *
Filler Specification......................... Filler Name........... Nk2O3NiC
Filler Carbon Content............... 0.09 % Filler Metal Size.................... 2 mm
Shielding Gas.............. * Voltage ........................ 18 volts
Amperage ................... 150-160 amps Polarity ......................... DCRP
Travel Speed...... .......... 17-26 cm/min Heat Input/Pass .............
Joint Preparation................ V Groove Number of Sides.......................1I
Location wrt Weld............1lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp.............150O degC Post-Weld Heat Time ................. 48 hr
Flux Type................................ Flux Name ..........................
IWeld Composition Revorted? . . . . . . . . . . . . Yes
Property Measurements
Test Type........................ Tensile Position .......................... 0OAT
Specimen Type................. Cylindrical Specimen Thickness ................. 50 mm
Gage Length.......................... * Loading Rate ........................ *
Tensile Strength Offset ................... * Uniform Elongation.................... *
Tensile McOulus....................... * Standard Method.......................*
Standard Year..................... *

Oren et Tep N/mm k"2TY Elongation RA
Oren e Tep /mm2 Ng/mm2 kg/m II

L Room 515 1 436 T -27 1 78

-not reporwe



Main Stutua Togns Dat Ban* k

Material BS4360 Gr5OD Page 14800.4

Description
Material Code.............. 010.003.O9DFA Material Name........ BS4360 Gr5OD
UNS..................... .............. Other Designation...... BS4360 Gr5OD/E
Type....................... Welded Joint Form ........... ....... Plate
Thickness....................... 50 mm Composition Type . .......... Actual
Composition Position....................... Lot ID ... ...............

Reference .................. W38
I Composition See Page 14800.1
1 Fabrication Historv See Page 14800.1
I Weld See Page 14800.3

Property Measurements
Test Type ......... Charpy V Impact Position................... ....... 0OAT
Specimen Type...................... Full Lateral Expansion...... ..... *
Shear Fracture..................... ....... Did Specimen Fracture?9 . . . . . . . . . . . . Assumed
Did Specimen Split?9 ........... Standard Method .............. . BS131H-2
Standard Year .... ___ ... __......__*

Orien Test Temp CVN Energy
__________ degC Joules
T-L 0 -50 153
T-L 0 -50 170
T-L 0 -50 52
T-L 0 -40 148
T-L 0 -40 164
T-L 0 -40 210
T-L 0 -30 198
T-L 0 -30 198

1 T-L 0 1 30 1__267__ 1

*-not reported



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14800.5

Description
Material Code.............. 010.003.09DFA Material Name........ BS4360 Gr5OD
UNS .......................... ... * Other Designation ....... BS4360 Gr5OD/E
Type....................... Welded Joint Form .......... ....... Plate
Thickness .............. 50 mm Composition Type .......... Actual
Composition Position ... . . . .. . . . . Lot ID . . . . . . . . . . . . . . . . .
IReference J78

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

13 0

0

0

200.0~010.

00

100.0 75.0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reporte



Material BS4360 Gr5OD Page 14800.6

Description
Material Code ........ O1.003.09DMA Material Name.............. BS4360 Gr5OD
UNS ................................... Other Designation ........... BS4360 Gr50D/E
Type....................... Welded Joint Form ............................ Plate
Thickness........................ 50 mm Composition Type ............. Actual
Composition Position . . . . . . . . . .. * Lot ID . . . . . . . . . . . . . . . . .
Reference................... WJ.7i87

[ Composition See Page 14800.1
[ Fabrication History See Pa-ge 14800.1
Weld
Weld Code ................ 010.003.09DMA Weld Type ........................ FCA
Base Metal Thickness............... 50 mm Welding Position..................... 4G
Preheat Temperature.............. 100 degC Metal Gap ........................ 5 mm
Interpass Temperature............. 150 degC Passes............................. *
Filler Specification............. ............ Filer Name .................... Nk2O3NiC
Filler Carbon Content ........ 0.09 % Filler Metal Size.................... 2 mm
Shielding Gas.............. * Voltage.................. ...... 18 volts
Amperage ................... 150-160 amps Polarity . ............... DCRP
Travel Speed ................. 17-26 cm/mmn Heat Input/Pass .............
Joint Preparation ................. V Groove Number of Sides............. I
Location wrt Weld............11~mmin HAZ Location wrt Surface..... Mid thickness not root
Post-Weld Heat Temp............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type............................... Flux Name .. ..............

IWeld Composition Reported? . . . . . . . . . . . . . No
Property Measuremnents
Teat Type ................. Charpy V Impact Position .......................... 12T
Specimn Type...................... Full Lateral Expansion..................... *
Shear Fracture............................ Did Specimen Fracture?............ Assumed
Did Specimen Split?......................... Standard Method ................. BS131H2
Standard Year .. ...... *

Orien Test Temp, CVN Energy
_______ degC Joules
T-L. 0 -50 124
T-L 0 -50 16
T-L 0 -50 18
T-L 0 -50 21
T-L 0 -50 61
T-L 0 -50 80
T-L 0 -40 102
T-L 0 -40 152
T-LO0 -40 166
T-L 0 -40 178
T-L 0 -40 24
T-L 0 -40 28
T-L 0 -30 124
T-L 0 -30 205
T-L 0 -30 250
T-L. 0 -30 262
T-L 0 -30 30

1 T-L 0 -30 1 64 1

*-not reported



M arn Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14800.7

Descriptlon
Material Code .............. 01O.003.09DMA Material Name........ BS4360 Gr5OD
UNS ................................... Otherw Designation ...... BS4360 Gr5ODJE
Type....................... Welded Joint Form ................ ......... . Plate
Thickness........................ 50 mm Composition Type.......... Actual
Composition Position . . . . . . . . . .. Lot ID .. . . . . . . . . . . . . ... .
Relference...................J78

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
ft-lb

400.0 300.0

300.0 225.0

0
0

'J 200.0 0 150.0

>o 0

0

60

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*.not repoitw



Material BS4360 Gr50D Page 14800.8

[Description
Material Code .............. 010.003.09DBRA Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type .................. ...... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ................................. *

Reference ............ WJ.7/87
Composition
C ....................... ......... 0.09% Mn ............................ 0.95 %
P ................................ 0.006 % S ............................... 0.006 %
Si ................................ 0.09 % C r ................................ 0.06 %
N i ................................ 0.54 % M o ............................. . 0.02 %
V ................................ 0.002 % C u ........................ ....... 0.03 %
Cb .......................... .... 0.014% Ti ............................. 0.004 %
B ..................................... * A l ................................ 0.92 %
N ...................... 0.0220 % Other Components ............... 0=-.0074 %
Fabrication History See Page 14800.1
Weld
Weld Code ................ 010.003.09DBRA Weld Type ........................... FCA
Base Metal Thickness ............... 50 mm Welding Position ....................... 4G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mmn
Shielding Gas ........................... * Voltage ........................... 18 volts
Amperage ....... ............ 150-160 amps Polarity ............................ DCRP
Travel Speed .................. 17-26 cm/min Heat Input/Pass ... ..................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11 mn in HAZ, Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Nam e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type .......................... Tensile Position ............................. 4/4T
Specimen Type .................. Cylindrical Specimen Thickness ................. 50 mm
Gage Length . ........................... * Lo ading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ................ *

Orient Test Temp UTS TYS TYP Elongation RA
degC Nlmm2 N/mm2 kgf/mm2 % %
Room 520 471 * * *

* -not reporttd



Material BS4360 Gr50D Page 14800.9

Description
Material Code .............. 010.003.09DBRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ................................
Reference ...................... WJ,7/87

[ Composition See Page 14800.8
[Fabrication History See Page 14800.1
[Weld See Page 14800.8
Property Measurements
Test Type .................. Charpy V Impact Position ........... .............. 4/4T
Specimen Type ....................... Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? .......... ... Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .................. BS131H2
Standard Year ... ............. ..... ... *

Orien Test Temlp CVN Energy
degC Joules

T-L 0 -50 14
T-L 0 -50 16
T-L 0 -50 24
T-L 0 -40 132
T-L o -40 24
T-L 0 -40 26
T-L 0 -30 180
T-L 0 -30 52
T-L 0 -30 57

' - not-Or~



Material BS4360 Gr5OD Page 14800.10

Description
Material Code ........ 010.003.O9DBR.A Material Name .............. BS4360 Gr5OD
UNS................................ * Other Designation ...... BS4360 Gr50D/E
Type....................... Welded Joint Form ................. Plate
Thickness ............. -50 mm Composition Type.......... Actual
Composition Position........................ Lot ID.............................
Reference............WJ.7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0

S 200.0 150.0

i
100.0 75.0

8

00

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

notf~f reported



Material BS4360 Gr50D Page 14800.11

Description
Material Code ............... 010.003.O9ESA Material Name ............... BS4360 GrOOD
UNS .. ........................ .. * Other Designation ........... BS4360 Gr50D/E
Type .............. .......... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ................................. *

Reference ............ WJ,7/87
Composition
C ................................. 0.09 % M n .............................. 0.82 %
P ................................ 0.007% S . ............ 0.004%
Si ................ ............... 0.04 % Cr ................... ........... 0.07 %
Ni ................................ 0.62% M o .............................. 0.04 %
V ................................ 0.002 % C u ................................ 0.01 %
Cb ............................... 0.009 % Ti ............................... 0.003 %
B ............................... A ................................ 0.96%
N ....................... .... 0.0303 % Other Components ------- O=.0107 %

IFabrication History See Page 14800.1
Weld
Weld Code ........... 010.003.09ESA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... IG
Preheat Temperature ............... 100 degC Metal Gap ................ ..... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content . ............... 0.09 % Filler Metal Size ................ ..... 2 mm
Shielding Gas ....................... * Voltage ........................ 19-20 volts
Amperage ............. 190-210 amps Polarity ............................ DCRP
Travel Speed ... ............. 20-25 cm/min Heat Input/Pass .......................... *
Joint Preparation . ................ V Groove Number of Sides ......................... I
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ....................... * Flux Nam e ............. ............
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ......... Fracture Toughness Position .............................. Full
Specimen Type ........ Double Notch Bend Specimen Thickness .................. 50 mm
Crack Length ... . ................... * Loading Type ........................ Slow
Loading Rate ............................. KQ
KIc ................... * Valid KIc? ............................. *
Reason for Invalid ....................... * Jlc .......... ......................... *

KJc ................. * Jlcpr ...................................
Initial COD ..... ....................... * Initial JI JI . ......................... *

Maximum J. Jmax ....................... * Tearing Modulus .........................
Standard MethoO .. ................. BS5762 Standard Year ........................ 1979

Orien Test Temp CODIc Curve
degC mm

T-L -10 0.31 Cleavage
T-L -10 0.95 Unstable
T-L -10 1.92 Maximum

• - not reped



M arn Stutua Toge s Dat Bank

Material BS4360 Gr5OD Page 14800.12

Description
Material Code ........ 010.003.O9EFA Material Name ........ B S4360 GO5OD
UNS ................... * Other Designation . ..... BS4360 Gr5OD/E
Type .. . . . . . . . . . . .. w elded joint Form .. . . . . . . .. . . . . .. Plate
Thickness........................ 50 mm Composition Type....... Actual
Composition Position........................ Lot ID .........

Reference..... ............. WJ,7/87
(Comiposition See Page 14800.11
[Fabrication History See Page 14800.1
Weld
Weld Code .......... 010.003.O9EFA Weld Type ...... ,FCA
Base Metal Thickness .......-- 50 mm Welding Position ........... IG
Preheat Temperature ......... 100 degC Metal Gap.............. 5 mm
Interpass Temperature ......... 150 degC Passes ............................ *

Filler Specification............* Filler Name .... .. ............. Nk23NiC
Filler Carbon Content ...... . 0.09 % Filler Metal Size .............. 2 mm
Shielding Gas......................... * Voltage...................... 19-20 volts
Amperage ................... 190-210 amps Polarity ......................... DCRP
Travel Speed ................. 20-25 cm/mmn Heat Input/Pass.......................
Joint Preparation................. V Groove Number of Sides.......................I
Location wrt Weld............11 mm in HAZ Location wrt Surface...... ...... Final surface
Post-Weld Heat Temp ......... 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type ... Flux Name ........................... *

IWeld Compositi'o'nRepoted'? . . . '. '. . . . . . . . Yes
Property Measurements
Test Type ....................... Tensile Position .......................... 0/4T
Specimnen Type ................. Cylindrical Specimen Thickness ................. 50 mm
Gage Length.......................... * Lodn Rate............... .......... *
Tensile Strength Offset...................... Uniform Elongation....................*
Tensile Modulus................. .......... Standard Method......................*
Standard Year . . . . . . . . . . . . .. *

Orient Test Tmp.....UTTP logaio.R

- TdegC N/mm2 N/mm.2 Ikgf/mm2 %~nto % R
LRoom 497 419 *28 7

1W ~reprood



Material BS4360 Gr50D Page 14800.13

Description
Material Code ............... 010.003.09EFA Material Name ............ BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ...................... WJ,7/87

[ Composition See Page 14800.11
[Fabrication History See Page 14800.1
[Weld See Page 14800.12
Property Measurements
Test Type .................. Charpy V Impact Position ......................... 0/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture9  ............. A s s u m ed

Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 116
T-L 0 -50 19
T-L 0 -50 70
T-L 0 -40 178
T-L o -40 27
T-L o -40 68
T-L 0 -30 113
T-L 0 -30 141
T-L 0 -30 150

* - not rqorw



Material BS4360 Gr5OD Page 14800.14

Description
Material Code................0 10.003.O9EFA Material Name ......... 3,4360 Gr50D
UNS ............ ..... * Other Designation ...... BS4360 Gr5OD/E
Type ............. Welded Joint Form ................ Plate'
Thickness ................. 50 mm Composition Type .......... Actual

Composition Position........................ Lot ID........... ...................
IReference ........ - Wi,7/8 7

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

0

200.0 150.0

> 0

100.0 075.0

00

0
0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 14800.15

Description
Material Code ............ 010.003.09EMA Material Name ............... BS4360 Gr50D
UNS ............................. * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness ............. ....... 50 mm Composition Type ................... Actual
Com pos;tion Position ..................... * Lot ID ........................ ........ *
Reference ......................... W J,7/87

IComposition See Page 14800.11
Fabrication History See Page 14800.1
Weld
Weld Code ........... 010.003.09EMA Weld Type .......................... FCA
Base Metal Thickness ............ 50 mm Welding Position ....................... IG
Preheat Temperature ................ 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ..................... 2 mm
Shielding Gas ........................... * Voltage ........................ 19-20 volts
Amperage .................... 190-210 amps Polarity ............................ DCRP
Travel Speed .................. 20-25 cm/min Heat Input/Pass ...................... *

Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Nam e .............................. *
Weld Composition Reported? ............. No
Property Measurements
Test Type .................. Charpy V Impact Position ... ......................... 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-1. 0 -50 125
T-L 0 -50 129
T-L 0 -50 164
T-L 0 -50 165
T-L 0 -50 37
T-L 0 -50 61
T-L 0 -40 148
T-L 0 -40 150
T-L 0 -40 152
T-L 0 -40 157
T-L o -40 37
T-L o -40 99
T-L 0 -30 143
T-L 0 -30 166
T-L 0 -30 193
T-L 0 -30 195
T-1. 0 -30 200
T-L 0 -30 72

- - not reportad



Marin Stutua Toghns Dat Bank

Material BS4360 Gr5OD Page 14800.16

Description
Material Code.............. 010.003.O9EMA Material Name.............. BS4360 Gr5OD
UNS ................................... Other Designation ........... BS4360 Gr5OD/E
Type....................... Welded Joint Form ............................ Plate
Thickness .............. 50 mm Composition Type ........... Actual
Composition Position .. ......... Lot ID .......................
IReference................. W77

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0

200.0 8150.0

10

100.0 075.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not rTepotd



Material BS4360 Gr5OD Page 14800.17

Description
Material Code ........ O10.003.O9EBRA Material Name.............. BS4360 Gr5OD
UNS ................................... Other Designation ........... BS4360 Gr5OD/E
Type....................... Welded Joint Form ............................ Plate
Thickness ............. 50 mm Composition Type .................. Actual
Composition Position........... Lot ID.............................
Reference...................J78
Composition
C ................. 0.09% Mn ............................ 0.90%
P ................. 0.006% S............................. 0.004%
Si.............*.... 0.07% Cr............................. 0.04%
Ni .............--- 0.59% Mo ............................ 0.04%
V............................. 0.002% Cu............................. 0.01%

Cb ...................... 0.010% Ti ............................. 0.003%
B . .. ... . .. . .. . .. . .. . .. . * A l .. . . . . . . . . . . . . . . . 0.91 %

1N .......... ....... 0.0239 % Other Components ......... -.0103 %
Fabrication History See Page 14800.1
Weld
Weld Code................ 010.003.O9EMA Weld Type ........................ FCA
Base Metal Thickness............... 50 mm Welding Position..................... - G
Preheat Temperature.............. 100 degC Metal Gap ........................ 5 mm
Interpass Temperature............. 150 degC Passes............................. *
Filler Specification ........... * Filler Name ...................-- Nk203NiC
Filler Carbon Content ........ 0.09 % Filler Metal Size.................... 2 mm
Shielding Gas.............. * Voltage...................... 19-20 volts
Amperage .......... 190-210 amps Polarity......... ................ DCRP
Travel Speed ................. 20-25 cm/mmn Heat Input/Pass .............
Joint Preparation................. V Groove Number of Sides....................... I
Location wrt Weld 11......lmm in HAZ Location wrt Surface.......Back surface at root
Post-Weld Heat Temp ......... 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type ............... Flux Name ..........................
IWeld Composition Reported? . . . . . . . . . . . . Yes
Property Measurements
Test Type... ... ........... Tensile Position . .. ... ......... 4/4T
Specimen Type ................. Cylindrical Specimen Thickness ......... 50 mm
Gage Length.............................. Loading Rate................... *
Tensile Strength Offset.......... ........... Uniform Elongation ................... *
Tensile Modulus........................... Standard Method....................... *

Standard Year .................... *

Orient Tet Temp N/mm TI NhT Ikf/m Elongation R
LRoom 523 453 29 1 72

*-not reported



Material BS4360 Gr50D Page 14800.18

Description
Material Code .............. 010.003.09EBRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation .......... BS4360 Gr50D/E
Type ...................... .. Welded Joint Form ........... . ............. . Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position .................... * Lot iD ................................ *
Reference ...................... WJ,7I87

I Composition See Page 14800.17
I Fabrication History See Page 14800.1
Weld See Page 14800.17
Property Measurements
Test Type .................. Charpy V Impact Position .......................... 4/4T
Specimen Type ........................ Full Lateral Expansion ........... ............ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? ...................... * Standard Method ............... BS131H2
Standard Year ........... ....... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 14
T-L 0 -50 20
T-L 0 -50 24
T-L o -40 17
T-L o -40 35
T-L 0 -40 98
T-L 0 -30 148
T-L 0 -30 154
T-L 0 -30 160

* - not reported



Material BS4360 Gr50D Page 14800.19

Description
Material Code .............. 010.003.09EBRA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ..................... Welded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ............. * Lot ID ............................... *

Reference ......................... W J,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbI *1 ' I I ' I 300.0
400.0

300.0 225.0

200.0 150.0

tt5

100.0 75.0

0

0

0.0 0.0
I I I ... _ ..._ ...j.1 _ _..I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- ot reported



Material BS4360 Gr5OD Page 14800.20

Descflptlon
Ma~erial Code ........ 010.003.O9FSA Material Name ...... BS4360 Gr5OD
UNS ................................... Other Designation ........... BS4360 Gr5OD/E
Type....................... Welded Joint Form . ........................... Plate
Thickness........................ 50 mmn Composition Type .................. Actual
Composition Position........... * Lot ID ................... .........
Reference .. . .... . ..... . WJ.7/87
Composit ion
C ........ ..................... 0.09% Mn ......................... 0.89%
P............................. 0.007% S............................. 0.005%
Si ................ 0.05% Cr ............................. 0.07%
Ni ................ 0.64% Mo............................ 0.03%
V ................ 0.002% Cu............................. 0.01%
Cb .... ............... 0.010% Ti ......................... 0.004%

B Al...... .... .. __ .... .......... l....... - -- - --- - 1.05%
N .. ............. .0.0366 % Other Componen'ts ........ 0 O .0l116 %

[ Fabricatlon History See Page 14800.1 7
Weld
Weld Code .......... 010.003.O9FSA Weld Type .............. FCA
Base Metal Thickness ........... 50 mm Welding Position............ 20
Preheat Temperature ......... 100 degC Metal Gap.............. 5 mm
Irnerpass Temperature ....... 150 degC Passes .......................
Filler Specification ..... FilerN................. 0 Fle ae.... Nk2O3NiC
Filler Carbon Content ........ 0.09% Filler Metal Size ............. 2 mm
Shielding Gas . . . . . . . . . . . . .. * Voltage .. . . . . . . . . . . . 19-20 volts
Amperage ............ 190-210 amps Polarity ......................... DCRP
Travel Speed............. ... 18-22 cm/mmn Heat Input/Pass .................
Joint Preparation ... .............. V Groove Number of Sides.......................1I
Location wrt Weld ..... 1..Imm in HAZ Location wit Surface ......... Surface
~Post-Weld Heat Temp ........ 150 degC Post-Weld Heat Time ... .... 48 hr
Flux Type ..... .... .. ...... Flux Name ............ .... . .. .
Weld Composition Reported? ......... Yes
Property Measurements
Test Type ......... Fracture Toughness Position ................ Full
Specimen Type . ..... Double Notch Bend Specimen Thickness .......... 50 mmn
Crack Length .. .. .. ... ..... * Loading Type ... .... .. .. .. Slow
Loading Rate ... . . . . . . . . . . . . KQ ....... . . . . . . . . . . . . . .
KIc .................................... Valid KIc? ................
Reason for Invalid.............* JC..................................
KJc .. . . . . . . . . . . . . . . . . . *Jlcpr . . . . . . . . . . . . . . .
Initial COD.............. ................ Curve Shape ........... Cleavage
Initial JI. I................... ........... Maximum J. Jmax ............
Tearing Modulus............ .............. Standard Method.......... BS5762
IStandard Year -- _ -- _------ 1979 - _ _ _ _

Orie Test Ten.p CODIc

T-L -10 0.37
degC mm 04

T-L -10 0.4

Tot -10 1 0.8



Material BS4360 Gr5OD Page 14800.21

Description
Material Code.............. 010.003.09FFA Material Name ......... BS4360 Gr5OD
tINS ................................... Other Designation.......... BS4360 Gr5OD/E
Type....................... Welded Joint Form ............................ Plate
Thickness........................ 50 mm Composition Type .................. Actual
Composition Position....................... Lot ID ............................
IReference............... ... W77
[ Composition See Page 14800.20
I Fabrication History See Pagje 14800. 1
Weld
Weld Code ................. O010.003.O9FFA Weld Type ........................ FCA
Base Metal Thickness............... 50 mmn Welding Position..................... 2G
Preheat Temperature.............. 100 degC Metal Gap ........................ 5 mm
Interpass Temperature............. 150 degC Passes............................. *
Filler Specification......................... Filler Name ...................--- Nk2O3NiC
Filler Carbon Content............... 0.09 % Filler Metal Size.................... 2 mm
Shielding Gas.............. * Voltage ......... ............. 19-20 volts
Amperage.---------- 190-210 amps Polarity ......................... DCRP
Travel Speed ................. 18-22 cm/mmn Heat Input/Pass.......................*
Joint Preparation ................. V Groove Number of Sides ................. ...... 1I
Location wrt Weld 11...... mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type ' .......... **............Flux Name ..........................
IWeld Com~osition Reorted' ............ Yes.
Property Measurements
Test Type ....................... Tensile Position............... 0/4T
Specimen Type ................. Cylindrical Specimen Thickness ................. 50 mmn
Gage Length............................. Loading Rate ............... *
Tensile Strength Offset....................... Uniform Elongation....................*
Tensile Modulus........................... Standard Method......................*
Standard Year .................... *

L ~ e em N/mm2 N/mm2 Ikgf/mm2 %lnto RA

LRoom 50442 *27 75

-not reporta



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14800.22

Description
Material Code.......... ...... 010.003.O9FFA Material Name ........ BS4360 Gr5OD
UNS ......................... * Other Designation...... BS4360 Gr5OD/E
Type ............. Welded Joint Form . ..- - ......... Plate
Thickness......................... 50 mm Composition Type ........... Actual
Composition Position . . . . . . . . . .. * Lot ID .... . . . . . . . . . . . .
Reference ... ........ WJ.7/87

[ Composition See Page 14800.20777
[ Fabrication History See Page 14800.1
[ Weld See Page 14800.21
Property Measurements
Test Type .. . . .... .. Charpy V Impact Position . .. .... .... .... 0/4T
Specimen Type -........... Full Lateral Expansion.................
Shear Fracture......................... ---- * Did Specimen Fracture?9 . . . . . . . . . . . . . Assumed
Did Specimen Split? ..... ...... * Standard Method . ........ BS131H12
Standard Year ... . . . . . . . .. -_ *I

Orien Test Temp CVN Energy
__________ degC Joules
T-L 0 -50 11
T-L 0 -50 12
T-L 0 -50 17
T-L 0 -40 23
T-LO0 -40 26
T-L 0 -40 83
T-L 0 -30 20
T-L 0 -30 40
T-L 0 1 -30 1 74

-not reportd



Material BS4360 Gr50D Page 14800.23

Description
Material Code ............... 010.003.09FFA Material Name ............... BS436 OGr5OD
UNS .......... ...................... * Other Designation ........... BS4360 Gr50D/E
Type .................... .. . W elded Joint Form ............................... Plate
Thickness ......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ............ ............... *
Reference ........................ WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

200.0 150.0

100.0 75.0
0

0

0

0. 100.0 .0 8005. 0.0

-200.0 -100-60.01008.150

Test Temperature degC

*-not reported



Material BS4360 Gr50D Page 14800.24

Description
Material Code ............... 010.003.09FMA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type -----_ _----_--------- Welded Joint Form .......... ....... .. Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... WJ,7/87

[ Composition See Page 14800.20
[Fabrication History See Page 14800.1
Weld
Weld Code ................. 010.003.09FMA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 2G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ...................... * Filler Name .................... Nk203NiC
Filler Carbon Content ............... 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage .................. ..... 19-20 volts
Amperage .................... 190-210 amps Polarity .......................... .. DCRP
Travel Speed .................. 18-22 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ...................... 1
Location wrt Weld ............. !mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ......... 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ........................ * Flux Nam e .............................. *

Weld Composition Reort'd' ......... No
Property Measuremc., it
Test Type ....... .......... Charpy V Impact Position ............................. 1/2T
Specimen Type ...................... Full Lateral Expansion ........................ *

Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimw.a Split? ...................... * Standard Method .................. BS131H2
Standard 'iear ....... ........ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 19
T-L 0 -50 23
T-L 0 -50 29
T-L 0 -50 45
T-L 0 -50 58
T-L o -50 96
T-L 0 -40 108
T-L 0 -40 110
T-L 0 -40 156
T-L 0 -40 44
T-L o -40 61
T-L 0 -40 99
T-L 0 -30 105
T-L 0 -30 125
1-L 0 -30 128
T-L 0 -30 135
T-L 0 -30 146
T-L 0 -30 98

• - not repoted



Marine. Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14800.25

Description
Material Code ........ O10.003.O9FMA Material Name ......... BS4360 Gr5OD
UNS ................. Other Designation .. .... BS4360 Gr5OD/E
Type....................... Welded Joint Form................ Plate
Thickness ......... ... 50 mm Composition Type .......... Actual

Composition Position . . . . . . . . . . * Lot ID .... . . . . . . . . . . . . . .
Reference ------ - - - - --- - - WJ.7,'87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300~.0

300.0 225.0

S 200.0 150.0

0

100.0 o0 75.0

008

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not-w



Material BS4360 Gr50D Page 14800.26

Description
Material Code .............. 010.003.09FBRA Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ----------- BS4360 Gr5OD/E F

Type ....... ...... Welded Joint Form ...... .................... Plate i
Thickness ......................... 50 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID .................................
Reference . . ........... ........ W J,7/87
Composition
C ................. ................ 0.10 % M n .................. ............ 0.95 %
P ................................ 0.007 % S ...... ............. ......... 0.004 %
Si ................................ 0.10 % C r ........................... .... 0.05 %
N i ..................... .......... 0.50 % M o ..... ......... ...... ...... 0.02 %
V ................................ 0.002% Cu .... ............. 0.01%
C b .......................... 0.110 % Ti .............. ....... ......... 0.003 %
B ..................... ........... 86% * A l .... ...... .................. . 0.86 %
N ....... ........................ 0.0258 % Other Components ............... O .0092 %

1 Fabrication History See Page 14800.1
Weld
Weld Code ................ 010.003.09FBRA Weld Type ......................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 2G
Preheat Temperature .............. 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................ *
Filler Specification ...................... * Filler Name ................... .Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas .......................... * Voltage ........................ 19-20 volts
Amperage .................. 190-210 amps Polarity ............................ DCRP
Travel Speed .................. 18-22 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux N am e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ...................... ... Tensile Position ............................. 4/4T
Specimen Type ................. Cylindrical Specimen Thickness .................. 50 mm
G age Length .. ..... . ............... Loading Rate .... .... ............ ... . *

Tensile Strength Offset ................ .Uniform Elongation .................. *
Tensile Modulus ......................... Standard M ethod ......................... *
Standard Year ....................... *

Orient Test Temp UTS TYS TYP Elongation RA
degC N/ram2 N/ram2 kgf/mm2 CA %
Room 526 460 * 29 75

* - not reported



Material BS4360 Gr50D Page 14800.27

Description
Material Code .............. 010.003.09FBRA Material Name ............... BS4360 Gr50D
UNS ............................... * Other Designation ........... BS4360 Gr5OD/E
Type .................. . . W elded Joint Form .............................. Plate
Thickness ......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ..................... ..........
Reference .................. ..... WJ,7/87

[ Composition See Page 14800.26
[Fabrication History See Page 14800.1
[Weld See Page 14800.26
Property Measurements
Test Type .................. Charpy V Impact Position ......................... .. 4/4T
Specimen Type ............. .......... Full Lateral Expansion ........................ *
Shear Fracture ........................... Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  Standard Method ............. . BSI31H2
Standard Year ............................ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 15
T-L 0 -50 24
T-L 0 -50 84
T-L 0 -40 60
T-L o -40 60
T-L o -40 67
T-L 0 -30 103
T-L 0 -30 118
T-L 0 -30 124

* not reported



Material BS4360 Gr50D Page 14800.28
Description
Material Code .............. 010.003.09FBRA Material Name ............... BS4360 Gr50D
UNS ............................ . ... * Other Designation ........... BS4360 Gr5OD/E
Type ........................ W elded Joint Form ............................... Plate
Thickness ............. ............ 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ........ .............. WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbI 0IoIo I I I I 300.0400.030.

300.0 225.0

200.0 150.0

8
100.0 o 75.0

0

8

0
0

0.0 0.0
I I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reported



Material BS4360 Gr50D Page 14900.1

Description
Material Code ............... 010.003.09GSA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... WJ,7 7
Composition
C ................................. 0.09 % M n ............................... 0.87 %
P ....... ....................... . 0.006 % S ....... ........................ 0.004 %
Si ................................ 0.04 % C r ................................ 0.06 %
N i ................................ 0.66 % M o ............................... 0.04 %
V .......................... 0.002 % Cu ................................ 0.01%
Cb ............................... 0.010 % Ti ............................... 0.004 %
B .................................... * A l ................................ 0.90 %
N .......................... 0.0376 % Other Components ............... O=-.0104 %
Fabrication History
Heat Treatm ent .......................... * Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ............................ H IFAB M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ........................... *
Rolling Conditions ....................... * Final Processing ......................... H
Final Temperature ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Time . ............................ * Location .......................... *
Weld
Weld Code .................. 010.003.09GSA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ........................ 18-19 volts
Amperage .................... 190-210 amps Polarity ............................ DCRP
Travel Speed .................. 20-25 cm/min Heat Input/Pass .......................... *
Joint Preparation ................ V Groove Number of Sides .. ........... I
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ... .......................... * Flux Nam e ..................... ........ *
Weld Composition Reported? ............. Yes

(continued)
Snot reported



Marine ~ ~ Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14900.2

(continued)
Property Measurements
Test Type ....... ....... Fracture Toughness Position ............... Full
Specimen Type . ....... Double Notch Bend Specimen Thickness .......... 50 mm
Crack Length ............... * Loading Type...................... Slow
Loading Rate ..................................
KIc VldKc
Reason for Invalid ..... ........ * Vi ?......... ....................
KJc . .. . ..... . ... .... . * Jlcpr .............................. *

Initial COD ...... ia IJ....................... * IiilJJ
Maximum J, Jmax ............ Tearing Modulus......................
Standard Method .... BS5762 Standard Year ............. 1979

On en Test Temp CODIc Curve
I degC mm

T-L -10 0.13 Cleavage
TL-10 0.70 Cleavage
TL-10 1.62 Unstable

-not reporwa



Material BS4360 Gr50D Page 14900.3

Description
Material Code ............... 010.003.09GFA Material Name .............. BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr50D/E
Type ................. ....... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... W J,7/87

[ Composition See Page 14900.1
IFabrication History See Page 14900.1
Weld
Weld Code .................. 010.003.09GFA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ........... ......... . * Filler Name ..................... Nk203NiC
Filler Carbon Content ................. 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ........................ 18-19 volts
Amperage .................... 190-210 amps Polarity ............................ DCRP
Travel Speed .................. 20-25 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11 mm in HAZ Location wn Surface ............ Final surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Nam e ..............................
Weld Composition Reported? . . . . . . . . . . . . . Yes
Property Measurements
Test Type .......................... Tensile Position ............................. 0/4T
Specimen Type .................. Cylindrical Specimen Thickness ................. 50 mm
Gage Length ............................ * Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ................ *

Orient Test Temp UTS TYS TYP Elongation RA
degC N/mm2 N/mm2 kgf/mm2 % %

L Room 503 438 * 29 7F

- not rqmrwd



Material BS4360 Gr50D Page 14900.4

Description
Material Code ............. 010.003.09GFA Material Name ............... BS4360 Gr5OD
UNS .............. ............. * Other Designation ........... BS4360 Gr5OD/E
Type ....................... Welded Joint Form ............................... Plate
Thickness ........................... 50 mm Composition Type ................... Actual
Composition Position ...... ............... * Lot ID .................................
Reference ......................... .W J,7/87

[ Composition See Page 14900.1
[Fabrication History See Page 14900.1
[Weld See Page 14900.3
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 0/4T
Specimen Type .............. .. .. Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131IH2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 17
T-L 0 -50 25
T-L 0 -50 29
T-L 0 -40 42
T-L 0 -40 73
T-L 0 -40 78
T-L 0 -30 139
T-L 0 -30 157
T-L 0 -30 164

no reporte



M arn Stutua Togns Dat Bank.

Material BS4360 Gr5OD Page 14900.5

Dscriptionl
Material Code .............. 01O.003.O9GFA Material Name ........ BS4360 Gr50D
UNS ............................ * Other Designation ...... BS4360 Gr5ODIE
Type ................ ....... Welded Joint Form ............... . . . Plate
Thickness ....................... 50 mm Composition Type ..... ...... Actual
Composition Position .. . . . . . . . . - * Lot ID .. ... .. .. . ... . . .. . . .... *

Reference . .................. WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

300.0 225.0

0

S 200.0 150.0

8k 0
100.0 75.0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Material BS4360 Gr50D Page 14900.6

Description
Material Code .............. 010.003.09GMA Materiai i,,me .............. BS4360 Gr50D
UNS ................................... * Other Designation .......... BS4360 Gr50D/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ...............................
Reference ......................... WJ.7/87

1 Composition See Page 14900.1
1Fabrication History See Page 14900.1
Weld
Weld Code ................. 010.003.09GMA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature .............. 100 degC Metal Gap .......................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name .................... Nk203NiC
Filler Carbon Content ............... 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ........................ 18-19 volts
Amperage ................... 190-210 amps Polarity ............. .............. DCRP
Travel Speed .................. 20-25 cm/min Heat Input/Pass .......................... *
Joint Preparation ................. V Groove Number of Sides ......................... I
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type .............................. * Flux N am e ..............................
Weld Composition Reported? . . . . . . . . . . . . No

I Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
_degC Joules

T-L 0 -50 20
T-L 0 -50 21
T-L 0 -50 21
T-L 0 -50 24
T-L 0 -50 35
T-L 0 -50 63
T-L 0 -40 127
T-L 0 -40 160
T-L o -40 23
T-L o -40 42
T-L o -40 56
T-L -40 95
T-L 0 -30 105
T-L 0 -30 106
T-L 0 -30 130
T-L 0 -30 160
T-L 0 -30 77
T-L 0 -30 99

- nOt reported



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 14900.7

Description
Material Code ........ 010.003.09GMA Material Name ........ BS4360 Gr5OD
UNS .................. * Other Designation . ..... BS4360 Gr5OD/E
Type .. . . . . . . . . . . . W elded Joint Form .. . . . . . . . . . .. . . .. Plate
Thickness ........... .. 50 mm Composition Type . ... ...... Actual
Composition Position . . . . . . . . . .. * [ot ID .... . . . . . . . . . . . . . .
Reference ... .. .. . ..... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

is

S 200.0 150.0

00

100.0 0875.0

0
0

0
01

0I
80I

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not relported



Material BS4360 Gr5OD Page 14900.8

-Description
Material Code ........ 010.003.09GBRA Material Name ........ B S4360 Gr50D
UNS ................... * Other Designation ...... BS4360 Gr5OD/E
Type ............. Welded Joint Form ................. Plate
Thickness..... ................. 50 mm Composition Type............. Actual
Composition Position . .......... Lot ID .......................
IReference................. W77

-Cmposition
C ..................... 0.09 % Mn . .............. 0.87%
P ................... 0.006% S........................... 0.004%
Si ....................... 0.06 % Cr........................... 0.04%
Ni .. . . . . . . . . . . . . .. 0.59% M O . . . . . . . . . . . . . . 0.03 %
V 0.. . . ... .. . ... .. .002% Cu. .. ..................... . .. 0.01%
Cb . . . .. . . . . . . . . . .. 0.010% Ti .. . . . . . . . .0.. . . . .03 %
B . . . . . . . . . . . . . . . . . . . * A l .. . . . . . . . . . . . 0.89g %
N........................0.0263 % Other Components ........ 0O=.0066 %

[ Fabrication History See Page 14900.1
Wel

Weld Code ......... 010.003.O9GBRA Weld Type . ............. FCA
Base Metal Thickness .......... 50 mm Welding Position ............ 3G
Preheat Temperature ..... ...... 100 degC Metal Gap ... .......... 5 mm
Interpass Temperature .... ...... 150 degC Passes ....... ................. *
Filler Specification ... ......... * Filler Name ..*- -------- Nk2O3NiC
Filler Carbon Content............... 0.09 % Filler Metal Size ........... 2 mmn
Shielding Gas ......... .... _ * Voltage ...................... 18-19 volts
Amperage ................... 190-210 amps Polarity ............... DCRP
Travel Speed ................. 20-25 cm/mmn Heat Input/Pass ......... *...

Joint Preparation ................. V Groove Number of Sides . .

Location wrt Weld............11~mmin HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp,....... 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type .. ... .... .... . .. * Flux Name ..

IWeld Composition Reported? ------- yes
Property Measurements
Test Type ................. ...... Tensile Position . ............. 4/4T
Specimen Type ........... ...... Cylindrical Specimen Thickness ................. 50 mmn
Gage Length ...................... . * Loading Rate . ......... ...... *

Tensile Strength Offset....................... Uniform Elongation ...........
Tensile Modulus................... ........ Standard Method .

Standard Year .. . . . . . . . . . . . . *
Orient Test Temp I UTS fl'S FT'lP Elongation RA

degC N/mrn2 N/mm2 kgf/mm2 %
T7Room 528 476 1 27 I 75

*-not reported



Main Stutua Toghes Dat Bank

Material BS4360 Gr50D Page 14900.9

Description
Material Code .............. 010.003.09GBRA Material Name ............... BS4360 Gr5OD
UNS ...... ............................. * Other Designation ....... . BS4360 Gr50D/E
Type ..................... ... W elded Joint Form ......... .................. Plate
Thickness ...................... ... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID *
Reference . ............... WJ,7/87

I Composition See Page 14900.8
Fabrication History See Page 14900.1

1Weld See Page 14900.8
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 4/4T
Specimen Type ........................ Full Lateral Expansion ....................... *
Shear Fracture ........................... * Did Specimen Fracture? ............ Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131IH2
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 11
T-L 0 -50 13
T-L 0 -50 15
T-L o -40 18
T-L 0 -40 30
T-L 0 -40 42
T-L 0 -30 135
T-L 0 -30 24
T-L 0 -30 95

- not reported



Material BS4360 Gr5OD Page 14900.10

Description
Material Code ....... 01O.003.O9GBRA Material Name.............. BS4360 Gr5OD
UNS .................. * Other Designation ...... BS4360 Gr5OD/E
Type ............. Welded Joint Form ............... Plate
Thickness ................. 50 mm Composition Type .......... Actual
Composition Position....................... Lot ID .............. ..............
Reference.................I.

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE

400.0 300.0I

300.0 225.0

S 200.0 150.0

1 0
100.0 75.0

0

0

0.0 go 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Material BS4360 Gr50D Page 14900.11

Description
Material Code ............... 010.003.09HSA Material Name ...... BS4360 Gr5OD
UNS ............... . ........... * Other Designation ........ BS4360 Gr5OD/E
Type ............. ......... Welded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... WJ7187

Composition
C ................................. 0.09 % M n ............................... 0.86 %
P ................................ 0.006 % S ...................... ......... 0.004 %
Si ................ ............... 0.05 % C r ................................ 0.06 %
N i ................................ 0.64 % M o ............................... 0.04 %
V ................................ 0.002 % C u _. ............................. 0.01%
Cb . . .. 0.009% Ti ............................... 0.004%
b ............................. ..... * A l ............................... 1.02 %
N .............................. 0.0269 % Other Components ............... 0=-.0097 %

[Fabrication History See Page 14900.1
Weld
Weld Code .................. 010.003.09HSA Weld Type .......................... FCA
Base Metal Thickness ................ 50 mm Welding Position ..................... 4G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ...................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size .................... 2 mm
Shielding Gas .......................... * Voltage ................. ...... 17-18 volts
Amperage .................... 160-180 amps Polarity ............................ DCRP
Travel Speed .................. 15-20 cm/min Heat Input/Pass .......................... *
Joint Preparation ........ ......... V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux N am e ........ ..................... *
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ..... ........ Fracture Toughness Position .............................. Full
Specimen Type ........... Double Notch Bend Specimen Thickness .................. 50 mm
Crack Length .......................... * Loading Type ........................ Slow
Loading R ate ............................ * K Q .......................... . .. . *

K Ic .................................... * V alid KIc? .... . . . . . . . . . . . . . . . . . . . . . . . . . . *

Reason for Invalid .......................... .. ............................... *

K Jc .J............... ........... . * Jlcpr .............. .................. *
Initial COD ..... ....................... * Curve Shape ..................... Cleavage
Initial JI, I1.. ............................ * M axim um J, Jmax . ....................... *
Tearing Modulus ......................... * Standard Method ................... BS5762
Standard Year ........................ Sa r 1979

Orien Test Temp CODIc

degC mm
T-L -10 0.16
T-L -10 0.43
T-L -10 0.92

o- ot reported



Main Structural T

Material BS4360 Gr50D Page 14900.12

Description
Material Code ............. 010.003.09HFA Material Name ............... BS4360 Gr50D
UNS ................................. * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Com position Position ........ ............ * Lot ID .................................
Reference ......... ............... W J,7/87

[ Composition See Page 14900.11
[Fabrication History See Page 14900.1
Weld
Weld Code .................. 010.003.09HFA Weld Type ........................... FCA
Base Metal Thickness ............... 50 mm Welding Position ...................... 4G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ............................... *
Filler Specification ....................... * Filler Name ... ................ Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ...................... ... * Voltage ...................... 17-18 volts
Amperage .................... 160-180 amps Polarity ............... ........ . DCRP
Travel Speed ... ............... 15-20 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux N am e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ......................... Tensile Position .. ......................... 0/4T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length ....... ..................... * Lo ading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile M odulus ......................... * Standard M ethod ......................... *
Standard Year ...................... ... . *

Orient Test Temp UTS TYS TYP Elongation RA
degC N/mm2 N/mm2 kgf/mm2 % %

L Room 505 427 * 27 79

.o reported



Material BS4360 Gr5OD Page 14900.13

Description
Material Code................ 010.003.O9HFA Material Name...............'S-;ibO Gr5OD
UNS .................. * Other Designation ........... BS4360 Gr50D/E
Type . . . . . . . . . . . .. W elded Joint Form . .. . . . .. . . . .. Plate
Thickness .............. 50 mm Composition Type . ........ A~tual
Composition Position . . . . . . . . . .. * Lot IL~ .. . . . . . . . . . . . . . .
Reference.................WJ,7/87

[ Composition See Page 14900.11
[ Fabrication History See Page 14900.1
[ Weld See Page 14900.12
Property Measurements
Test Type ......... Charpy V Impact Position............................0OAT
Specimen Type ....... -..... Full Lateral Expansion .. .............. *

Shear Frature------*-----*.....................Did Specimen Fracture?9 . . . . . . . . . . Assumed
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . . . . Standard MWthod ....... BS131H12
Standard Year ... ___ *________

Orien Test Temp CVN Energy
___________ degC Joules

T-L 0 -50 155
T-L 0 -50 18
T-L 0 -50 53
T-L 0 -40 162
T-LO -40 86
T-L 0-40 90
T-L 0 -30 107
T-L 0 -30 163
T-L 0 1 -30 1 93

*-not rqorted



M arn Stutua Togns Dat Bank*-

Material BS4360 Gr5OD Page 14900.14

Description
Material Code...... .......... 010.003.O9HFA Material Name ........ BS4360 GO5OD
UNS .................................. * Other Designation...... BS4360 Gr5OD/E
Type ---- --- --- ---- --- --- W elded Joint Form . . . . . . . . . . . . ... Plate
Thickness......................... 50 mm Composition Type ........... Actual
Composition Position .. . . .. . . . Lot ID .. . . . . . . . . . . . . . . .
ReferenceWJ78

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0I 300.0

300.0 225.0

0

S200.0 150.0

w0
00

100.0 0 75.0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 14900.15

Description
Material Code .............. 010.003.09HMA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation .. ........ BS4360 Gr5OD/E
Type .......... .............. W elded Joint Form ............................... Plate
Thickness . ....................... 50 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ................................
Reference ............ ...... WJ,7/87

[ Composition See Page 14900.11
[Fabrication History See Page 14900.1
Weld
Weld Code ................. 010.003.09HMA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 4G
Preheat Temperature .............. 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ...................... * Filler Namt; ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ..................... 2 mm
Shielding Gas ........................... * Voltage ........................ 17-18 volts
Amperage .................... 160-180 amps Polarity ............................ DCRP
Travel Speed .................. 15-20 cm/min Hea, Input/Pass ..........................
Joint Preparation ................. V Groove , iber of Sides ......................... I
Location wrt Weld ............. 11mm in HAZ Lu.ation wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Nam e ..............................
Weld Composition Reported? ............ *
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture .......................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .................. BS131H2
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 16
T-L 0 -50 18
T-L 0 -50 24
T-L 0 -50 29
T-L 0 -50 41
T-L 0 -50 60
T-L 0 -40 17
T-L 0 -40 22
T-L 0 -40 35
T-L o -40 44
T-L o -40 68
T-L 0 -40 76
T-L 0 -30 113
T-L 0 -30 117
T-L 0 -30 124
T-L 0 -30 131
T-L 0 -30 168
T-L 0 -30 180 1

*.not rqept



Material BS4360 Gr50D Page 14900.16

Description
Material Code .............. 010.003.09HMA Material Name ............... BS4360 GrOOD
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type . ........................ Welded Joint Form ... .................... . Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position .................... * Lot ID ... ...................... ..... *

Reference .......... ........... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb40.0' I ' I I I 300.0400.030.

300.0 225.0

200.0 150.0

100.0 75.00
0

100.0I I 75.

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reporte



i a I * I I

Material BS4360 Gr50D Page 14900.17

Description
Material Code .............. 010.003.09HBRA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form .............................. Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ............... . * Lot ID .................................
Reference ......................... W J.7/87
Composilon
C ........... ..................... 0.10 % M n ............................... 0.91 %
P ................................ 0.007 % S ................................ 0.004 %
Si ................................ 0.08 % C r ................................ 0.05 %
N i ................................ 0.59 % M o ............................... 0.03 %
V ................................ 0.002 % C u ................................ 0.01%
Cb ............................... 0.012 % Ti .... ........................... 0.003 %
B ..................................... * A l ................................ 1.03 %
N ............................... 0.0239 % Other Components ............... 0=-.0092 %

[Fabrication History See Page 14900.1
Weld
Weld Code ................ 010.003.09HBRA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 4G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ........................ 17-18 volts
Amperage .................... 160-180 amps Polarity ............................ DCRP
Travel Speed .................. 15-20 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Name ..............................
Weld Composition Reported? ............... *
Property Measurements
Test Type .......................... Tensile Position ............................. 4/4T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length ............................ * Loading Raw ............................ *

Tensile Streigth Offset .................... * Uniform Elongation ....................... *

Tensile M odulus ......................... * Standard M ethod ......................... *
Standard Year ................ *

Orient j Test Temp UT TYS TYP Elongation RA
I degC N/mm2 N/mm2 kgf/mm2 % %

L Room 525 455 * 26 77

* - not rf w'ead



Material BS4360 Gr50D Page 14900.18

Description
Material Code .............. 010.00j.09HBRA Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type .............. .......... W elded Joint Form ............................... Plate
Thickness .................. 50 mm Composition Type ................... Actual
Com position Position ..................... Lot ID .................................

IReference .. . . . . . . . . . . . W ,7 7
R Composition See Page 14900.17

[Fabrication History See Page 14900.1
Weld See Page 14900.17
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 4/4T
Specimen Type ...................... Full Lateral Expansion ...... ................. *
Shear Fracture ........................... * Did Specimen Fracture? .............  Assumed
Did Specimen Split? ...................... * Standard Method .................. BSI31H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 12
T-L 0 -50 85
T-L 0 -50 95
T-L 0 -40 110
T-L 0 -40 131
T-L o -40 19
T-L 0 -30 20
T-L 0 -30 25
T-L o -30 34

- not rep d



Material BS4360 Gr50D Page 14900.19

Description
Material Code .............. 010.003.09HBRA Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .........................- 50 mm Composition Type .................. Actual
Composition Position ............... * Lot ID .................................
Reference ....................... . 7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb1 I I ' I I30 .

400.0

300.0 225.0

200.0 150.0

o
100.0 0 75.0

0
0

008

0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 15000.1

Descrlption
Material Code ................ 010.003.091SA Material Name ............ BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr50D/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 nn Composition Type ................... Actual
Composition Position .................... * Lot ID .................................
Reference ............ WJ,7/87
Compos$tlon
C ................................. 0.08 % M n ............................... 0.84 %
P ......... ...................... 0.006 % S ................................ 0.006 %
Si ................................ 0.04 % Cr .. .. ........................... 0.07 %
N i ................................ 0.61% M o ............................... 0.03 %
V .......... ..................... 0.002 % Cu ................................ 0.02 %
Cb ............................... 0.013% Ti ............................... 0.004 %
B ................................. ..... Al ........................... 0.99%
N .................... 0.0201% Other Components ............... O=.0103 %
Fabrication History
Heat Tream ent .......................... * Producer ...............................
Year Produced ........................... * Addl Info ............................ None
Source ............................ HIFAB M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... Process Time ........................... *
Rolling Conditions ....................... Final Processing ......................... H
Final Temperature ........................ * Final Time ..............................
Cold Work Strain ........................ * Aging Temperature ....................... *

Aging Time ............................. * Location *

Weld
Weld Code .................. 010.003.091SA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mn Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature ............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 nun
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. lmm in HAZ Location wrt Surface ................. Surface
Post- Weld Heat Temp .............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type Flux Name ..............................
Weld Composition Reported . . . . . . . . . . . . Yes

(continued)
- not rpoqrted



Material BS4360 Gr5OD Page 15000.2

(continued)
Property Measurements
Test Type ... . ... . . Fracture Toughness Position .... . .... ... .... Full
Specimen Type...... Double Notch Bend Specimen Thickness................ 50 mm
Crack Length ... . . . . . . . . . . . . * Loading Type . . . . .. .. .. Slow l
Loading Rate .............. Q.................................
Klc .................................... Valid KIc? ...............
Reason for Invalid ............ c................................~ *
Kic .................................... Jlcpr ............. ..... *
Initial COD..................... ......... Curve Shape........... Maximum
Initial 31. 31.............................. Maximum J, Jmax ............
Tearing Modulus ........................... Standard Method .......... BS5762
Standard Year .. ... ... .... . 1979

Orien Test Temp CODIc
degC mm

T-L -10 >1.62
T-L -10 >1.64
T-L -10 >1.77

-not reported



Material BS4360 Gr50D Page 15000.3

Description
Material Code ............... 010.003.09IFA Material Name ............... BS4360 Gr50D
UNS .............................. * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position .. ........... * Lot ID .................................
Reference ...................... . 7/87

[ Composition See Page 15000.1
Fabrication History See Page 15000.1
Weld
Weld Code .................. 010.003.09IFA Weld Type ........................... FCA
Base Metal Thickness ............... 50 mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap .............. ............ 5 mm
Interpass Temperature ........... . 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .........................
Joint Preparation .................. V Groove Number of Sides ......................... t
Location wrt Weld ............. 1lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ............................. * Flux N am e .............. ...............
Weld Composition Reported? ............. Yes
Property Measurements
Test Type .......................... Tensile Position ............................. 0/4T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length ............. .............. * Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile M odulus ......................... * Standard M ethod ......................... *
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degC kgf/mm2 kgf/mm2 kgf/mm2 % %

L Room 486 405 27 77

S-o repor



M arn Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15000.4

Descript~on
Material Code............... 010.003.O9IFA Material Name.............. BS4360 GO5OD
UNS ................................... Other Designation ........... BS4360 Gr5OD/E
Type....................... Welded Joint Form....................... ..... Plate
Thickness........................ 50 num Composition Type .................. Actual
Composition Position....................... Lot ID .................
IReference............ ............ WJ.7/87
I ositon See Paite 15000.1
I Fabricatlon History See Palne 15000.1
IWeld See Page 15W0.3
Property Measurements
Test Type ................. Charpy V Impact Position .......................... 0OAT
Specimen Type ...................... Full Lateral Expansion.....................
Shear Fracture .... *........ *................. * * Did Specimen Fracture? ............ Assumed
Did Specimen Split?........................ Standard Method................ BSI31H12
Standard Year ........ _ ...... ___ __*

Orien Test Terip CVNEnergy
__________ degF ft-lb
T-L 0 -5 13
T-L 0 -50 155
T-L 0 -50 170
T-L 0 -40 162
T-LO0 -40 164
T-L 0 -40 168
T-L 0 -30 170
T-L 0 -30 172

1 T-L 0 1 30) ___220

-not reportd



Material BS4360 Gr5OD Page 15000.5
ODclpton
Material Code ............... 010.003.091FA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ........................ Welded Joint Form ........... ................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................. *
Reference .......... ......... WJ.7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0II I I 300.0

300.0 225.0

.200.0 150.0

0

100.0 75.0

0.0 0.0
I a I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

n - not repTIed



Material BS4360 Gr50D Page 15000.6

Description
Material Code ............... 010.003.09IMA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr50D/E
Type .................. ..... W elded Joint Form ............................... Plate
Thickness ......................... 50 mm Composition Type .................. Actual
Composition Position ..................... * Lot ID ..........................
Reference ...... ........ WJ,7/87

I Cornposilton See Page 15000.1
Fabrication History See Page 15000.1
Weld
Weld Code .................. 010.003.09IMA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................ *
Filler Specification ...................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ....................... 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......... 1................
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux N am e .............................. *
Weld Composition Reported? ..... Yes
Property Measurements
Test Type .................. Charpy V Impact Position ............................ 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? . .................... * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -50 113
T-L 0 -50 173
T-L 0 -50 20
T-L 0 -50 27
T-L 0 -50 32
T-L 0 -50 49
T-L 0 -40 108
T-L 0 -40 153
T-L 0 -40 169
T-L 0 -40 175
T-L 0 -40 178
T-L 0 -40 182
T-L 0 -30 204
T-L 0 -30 240
T-L 0 -30 250
T-L 0 -30 250
T-L 0 -30 251
T-L ( -30 259

* - not rmrted



Material BS4360 Gr50D Page 15000.7

Description
Material Code ............... 010.003.09IMA Material Name ........ BS4360 Gr50D
UNS .............................. * Other Designation ........... BS4360 Gr5OD/E
Type ........................ W elded Joint Form ................. ........ Plate
Thickness 5..............0........... 5 mm Composition Type ................... Actual
Com position Position ........ ............. * Lot ID ............................. *
Reference ......... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 f300.0
400.0L 1 ' I ' I 1 ft-lb30.

0
a
0

300.0 225.0

0

o
W 200.0 0 150.0

00

100.0 75.0

0

0.0 0.00.k I 101 I I 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- ot reported



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15000.8

Description
Material Code ........ 010.003.O9IBRA Material Name .............. BS4360 Gr5OD
UNS .................. * Other Designation...........BS4360 Gr5OD/E
Type --- --- --- -- --- --- -- W eldedl Joint Form . . . . . . . . . . . . . . .. Plate
Thickness........................ 50 mm Composition Type.......... Actual
Composition Position...........* Lot ID.............................
Reference .............. WJ.7,87
Composition
C ................. 0.09% Mn ................. .......... 0.91%
P ................ 0.005% S ............................. 0.005%
Si ................ 0.06% Cr ............................. 0.05%
Ni ................ 0.61% Mo ............................ 0.02%
V............................. 0.002% Cu............................. 0.04%
Cb, ........................... 0.011% Ti ............................ 0.004%
B ...... ... .......... * Al ............................. 093%
N ........... 0.0198 % Other Components ......... 0.105 %
Fabrication HIs~ory See Pajze 15000.1
Weld
Weld Code ......... 010.003.O9IBRA Weld Type .............. FCA
Base Metal Thickness ......... 50 mm Welding Position . ............ IG
Preheat Temperature.............. 100 degC Metal Gap.............. 5 mm
Interpass Temperature ........ 150 degC Passes............................. *
Filler Specification. ........... * Filler Name .................... Nk2O3NiC
lFiller Carbon Content ......... 0.09 % Filler Metal Size ............ 2 mm
Shielding Gas . . . . _ .. . . . . . .. *Voltage . . . . . . . . . . . .. 20.5 volts
Amperage...................... 240 amps Polarity .............. DCRP
Travel Speed ................. 25-40 cm/mmn Heat Input/Pass ................ *
Joint Preparation ........... V Groove Number of Sides....................... I
Location wrt Weld 1...... I1mmu in HAZ Location wrt Surface .... Back surface at root
Post-Weld Heat Temp ....... 150 degC Post-Weld Heat Time ................ 48 hr
Flux Type .'. . . *. . .. *Flux Name .. . . . . . . . . . . . . . .
Weld Composiio~n Rev"orted'* *............ Yes

Poperty Mesurements
Test Type ................ Tensile Position .......................... 4/4T
Specimen Type .......... Cylindrical Specimen Thickness ................. 50 mm
Gage Length .............. Loading Rate............... ......... *
Tensile Strength Offset .......... Uniform Elongation....................*
Tensile Modulus . .......... Standard Method .............. ....... *
Standard Year . . . . . . . . . . . . .. *

Orient Test Temp TUTlogtin R
degC kgf/rnm2 kgf/mrn2 kgflmm2 % %lnto

LRoom 52 465 * 22 7

*.not reported



Material BSA360 Gr5OD Page 15000.9

Description
Material Code............. 010.003.O9IBRA Material Name ..... .. BS4360 Gr5OD
UNS.............................. * Other Designation ..... BS4360 Gr5OD/E
Type ............. Welded Joint Form..................... Plate
Thickness ............... 50 mm Composition Type.......... Actual
Composition Position . . . . . . . . . .. * Lot ID .. . . . . . . . . . . . . . . .
Reference...................... WJ.7j87

[ Composition See Page 15000.8 -

[ Fabrication History See Page 15000.1
[ Weld See Page 15000.8
Property Measurements
Test Type ............ Charpy V Impact Position ............... 4/4T
Specimen Type.................... Full Lateral Expansion ............ *
Shear Fracture...................... ...... Did Specimen Fracture? ...... Assumed
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ......... BS131H2
Standard Year ........ _ ...... _ ____*

Orien Test Temp CYN Energy
__________ degF ft-lb
T-L 0 -50 101
T-L 0 -50 138
T-L 0 -50 150
T-L 0 -40 108
T-L 0 -40 153
T-L 0 -40 175
T-L 0 -30 20.4
T-L 0 -30 208

1 T-L 0 1 -30 1 228 1

-not repowd



M arn Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15000.10

Description
Material Code............... 010.003.O9IB3RA Material Name .. .... BS4360Gr50D
UNS ------------------ * Other Designation ...... BS4360 Gr5OD/E
Type .. . . . . . . . . . . . W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ............... 50 mm Composition Type .......--- Actual

Composition Position........................ Lot ID ..............................
Reference...................W,78

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 o 225.0

8

01 0

W 200.0 00 150.0
> 0

0
0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repote



Material BS4360 Gr50D Page 15000.11

Description
Material Code ................ 010.003.09JSA Material Name .............. BS4360 Gr50D
UNS ............ ............ ......... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Com position Position .................... * Lot ID ................................
Reference ............ WJ,7/87
Composition
C .......... ....... ............ . . 0.08 % M n ............................... 0.84 %
P ............................. 0.006% S ..................... ........ 0.006%
Si ................................ 0.04 % C r ............... ....... .... 0.07 %
N i ............ ........ ........... 0.61 % M o ............................... 0.03 %
V ............. ................. 0.002 % C u ................... ............ 0.02 %
Cb ............................... 0.013% Ti . .......... .............. . 0.004%
B ..................................... * A l ... ................ .......... 0.99 %
N ....... .... . 0.0201% Other Components ............... O=-.0103 %

[Fabrication History See Page 15000.1
Weld
Weld Code .................. 010.003.09JSA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap ........................ 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification .............. ........ * Filler Name ........ ............ Nk203NiC
Filler Carbon Content ............... 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas .......................... * Voltage ......................... 20.5 volts
Amperage ..................... 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ................... .......... * Flux N am e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ................ Fracture Toughness Position ............................. Full
Specimen Type ........... Double Notch Bend Specimen Thickness .................. 50 mm
Crack Length ....... .......... ....... . * Loading Type ........................ Slow
Loading Rate .................... ....... * K Q .................................... *
Klc ..................... . . . ...... * Valid KIc? ........ ..................... *
Reason for Invalid ........................ * JIc ....................... ..........
K Jc . . .. .. . .. . .. .. . .. . .. .. . .. . ... .. .. * Jlcp r . . .. .. . .. . .... ... . ... . . .. . .. ... .. . .
Initial C O D ............................. * Initial JI, JI ..................... .......
Maximum J. Jmax ........................ * Tearing M odulus .........................
Standard Method ................... SS5762 Standard Year ...... ...... ......... 1979

Orien Test Temp CODIc Curve
degC mm

T-L -10 0.06 Cleavage
T-L -10 0.72 Cleavage
T-L -10 >1.91 Maximum

* _ not report d



Material BS4360 Gr50D Page 15000.12

Description
Material Code ................ 010.003.09JFA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness ........................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ......................... WJ,7/87

[ Composition See Page 15000.11
Fabrication History See Page 15000.1
Weld
Weld Code .................. 010.003.09JFA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Inteipass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name --------------------- Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ... .................. 2mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ............................ DCRP
Travel Speed ................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt WeI ............. 1mm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Name .............................. *
Weld Composition Reported? ............ Yes
Property Measurements
Test Type .......................... Tensile Position ............................. 0/4T
Specimen Type ................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length ............................ * Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ................ *

Orient Test Temp UTS TYS TYP I Elongation RA
degC kgf/m2 kgf/nm2 kgf/mm2 - % %

L Room 495 413 1 28 74

- not repored



Main Srcua Togns Dat ank

Material BS4360 Gr5OD Page 15000.13

Description
Material Code...............Ol10.003.09JFA Material Name........ BS4360 Gr5OD
UNS ............................ * Other Designation ...... BS4360 Gr5OD/E
Type ----- ----- . . . . . ... . Welded Joint Form . ........... .... Plate
Thickness ... ... ........ 50 mm Composition Type . ......... Actual
Composition Position . . . . . . .. . . * Lot ID .. . . . . . . . . . . . . . . .
IReference................. 11 I 10

IComosition S-ee -Patze 15000.11
IFabrication History -See Pajqe 15000.1
IWeld See Page 15000.12
Property Measurement3
Test Type..................Charpy V Impact Position ................. OT
Specimen Type ............. ......... Full Lateral Expansion ............. *
Shear Fracture............................. Did Specimen Fracture? ...... Assumed
Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method ......... BS131H12
Standard Year .. ...... *

Onien Test Temp, CVN Energy
degF ft-lb

T-L 0 -50 140
T-L 0 -50 140
T-L 0 -50 184
T-L 0 -40 167
T-L 0 -40 77
T-L 0 -40 84
T-L 0 -30 174
T-L 0 -30 175
T-L 0 1 -30 1 177 1

not rePOrTW



Material BS4360 Gr5OD Page 15000.14

Material Code............... 01O.003.O9JFA Material Name........ BS4360 Gr5OD
UNS .................- * Other Designation ...... BS4360 Gr50D/E
Type - - - - - - - - - - - - . W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .................. 50 mm Composition Type ... ...... Actual

Composition Position............... ...... Lot ID...... ............ ........
,Reference . 1. Wi7

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

4.0 I--7 ft-lb

300.0 225.0

-~ 0

w 200.0 150.0

0

100.0 0 7.

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

riot rported



Material BS4360 Gr50D Page 15000.1,S

Description
Material Code ............... 010.003.09JMA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ......... ..........-.......... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ......... ................. .. *
Reference ............ WJ7/87

I Composition See Page 15000.11
Fabrication History See Page 15000.1
Weld
Weld Code .................. 010.003.09JFA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ... ................... 20.5 volts
Amperage ........................ 240 am ps Polarity ............................ DCRP
Travel Speed ...... ........... 25-40 cm/min Heat Input/Pass ......................... *
Joint Preparation .. ... ....... V Groove Number of Sides ......................... I
Locatie, wrt Weld .......... .. Imm in HAZ Location wrt Surface .... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux T:pe .............................. * Flux N am e ..............................
Weld Composition Reported? ............. Yes
-opeily Measurements
Test T pe .............. Charpy V Impact Position ............ ............ 1/2T
Spoci..en Type ........................ Full Lateral Expansion ........................ *

Shear I racture ........................... * Did Specimen Fracture? .. ...........  Assumed
Did Specimen Split? ..... ................. * Standard Method ... .. ...... .. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -50 123
T-L 0 -50 142
T-L 0 -50 146
T-L 0 -50 160
T-L 0 -50 174
T-L 0 -50 82
T-L 0 -40 100
T-L o -40 104
T-L 0 -40 128
T-L 0 -40 135
-.L 0 -40 150

T-L 0 -40 54
T-L 0 -30 111
T-L 0 -30 173
T-L 0 -30 177
T-L 0 -30 177
T-L 0 -30 183
T-L 0 -30 192

, not reporte



Material BS4360 Gr50D Page 15000.16

Description
Material Code ............... 010.003.09JMA Material Name .............. BS4360 Gr5OD
UNS .................................. Other Designation ........... BS4360 Gr5OD/E
Type ........... Welded Joint Form .............................. Plate
Thickness ....................... 50 mm Composition Type ................... Actual
Composition Position . .................. * Lot ID ................. ...............
Reference ................ .... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I 300.0

300.0 225.0

0
-. 0

o8
200.0o 150.0

8

100.0 0 75.0

0

0.0 0.0
I I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not rxo



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15000.17

Description
Material Code ....... 010.003.O9JBRA Material Name ........ BS4360 Gr50D
UNS .................. * Other Designation . ..... BS4360 Gr5OD/E
Type . . . . . . . . . . . .. W elded Joint Form . . . . .. - . . . . . . . .. Plate
Thickness ............... 50 mm Composition Type .......... Actual
Composition Position . . . . . . . . . .. Lot D .. .. . ...D. .. . . . .
Reference...................J7~
Composition
C . . . . . . . . . . . . . . . . . 0.09% M n . . . . . . . . .. . . . . .. 0.91%
P .. . . . . . . . . . . . . . . . 0.005% S .. . . . . . . . . . . . . . . . 0.005%
Si 0... . .. . .0.. . . . .. 6 m % Cr .. . . . . . . . . . . . . . 0.05%
Ni .. . . . . . . . . . . . . . . 0.61% M o . . . . . . . . . . . . . . .. 0.02%
V .. . . . . . . . .0.. ... 0. 2 % Cu . ..- . . . . . . . . . . .. 0.04 %
Cb ._ . . . . . . . . . . . . . . 0.011% Ti .. . . . . . . . . .0.0N4%
B . . . . . . . . . . . . .. . . . . . *A l .. . . . . . . . . . . . . . . . 0.93 %
N . . . . . . . ... . . . . .0.0 198 % Other Components .. . .. .. .. -.0 105% ,

1 Fabrication History See Page 15000.1
Weld
Weld Code .......... 010.003.O9JBRA Weld Type ........................ FCA
Base Metal Thickness ........ 50 mm Welding Position...................... IG
Preheat Temperature........ 100 degC Metal Gap ........................ 5 mm
Interpass Temperature .. ..... 150 degC Passes .............. ..... ..
Filler Specification ... ......... * Filler Name . .......... Nk2O3NiC
Filler Carbon Content....... ........ 0.09 % Filler Metal Size ........... 2 mm
Shielding Gas . . . . . _ . . . . . . .. *Voltage ... . . . . . . . ... 20.5 volts
Amperage . ... ..... .. . 240 amps Polarity ..... .... .... .. DCRP
Travel Speed ................ 25-40 cm/mmn Heat Input/Pass . ... .......... *
Joint Preparation . ....... V Groove Number of Sides ........... .... I
Location wrt Weld 1....... 1 mm in HAZ Location wrt Surface .... Back surface at root
Post-Weld Heat Temp....... 150 degC Post-Weld Heat Time....... ......... 48 hr
Flux Type . . . . . . . . . . . .. Flux Name ... . . . . . . . . . . . . .
IWeld Composition Reported? ...... Yes

Noperty Measurements
Test Type ....................... .Tensile Position . ............. 4/4T
Specimen Type............. ... Cylindrical Specimen Thickness ................. 50 mm
Gage Length .. . . . . . .. . . . . . . Loading Rate . . . . ... .. . .. . .
Tensile Strength Offset...................... Uniform Elongation.........
Tensile Modulus............ ............... Standard Method ... .....
Standard Year................~w.......

I Orient Test Temp kgfTm kg/m2 fI Elonga on R
degC Ikfm2 kfr2 gfmm2

L Room 1 530 444 *28 71

*-not irepoted



Material BS4360 Gr50D Page 15000.18

Description
Material Code .............. 010.003.09JBRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form .............................. Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... WJ,7/87

[Composition See Page 15000.17
Fabrication History See Page 15000.1
Weld See Page 15000.17
Property Measurements
Test Type ......... . Charpy V Impact Position . 4/4T
Specimen Type ............... ........ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method ...... ............ BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -50 11
T-L 0 -50 142
T-L 0 -50 19
T-L 0 -40 168
T-L 0 -40 170
T-L 0 -40 26
T-L 0 -30 177
T-L 0 -30 204
T-L 0 -30 206

- ot reported



Material BS4360 Gr50D Page 15000.19

Description
Material Code ............. 010.003.09JBRA Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ........... BS4360 GrSOD/E
Type ......................... W elded Joint Form .. . ...................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .. ........................
Reference ......................... W J,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb40.0I 1 I I I I 300.0400.030.

300.0 225.0

i 0

" 200.0 150.0

100.0 75.0

0
0
0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 15000.20
Description
Material Code .............. 010.003.09KSA Material Name .............. BS4360 Gr50D
UNS ................................... * Other Designation .......... BS4360 Gr5OD/E
Type ......................... W elded Joint Form .............................. Plate
Thickness .............. ........... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference .............. ......... W J,7/87
Composition
C .................. ........... 0.08 % M n ............. ................ . 0.85 %
P ................................ 0.005 % S ......................... ...... 0,006 %
Si .................... .......... . 0.04 % C r ................................ 0.07 %
N i ................................ 0.67 % M o ............................... 0.03 %
V ............... ............... 0.002 % C u ................................ 0.02 %
Cb ........... .............. ... 0.013 % Ti .................... ......... . 0.004 %
B A.................................... * Al ............ . 0.94%
N ............................... 0.0257 % Other Components .......... . O=.0116 %
Fabrication History See Page 15000.1
Weld
Weld Code .................. 010.003.09KSA Weld Type ........................... FCA
Base Metal Thickness .............. 50 mm Welding Position ....................... 3(3
Preheat Temperature ............... 100 degC Metal Gap .......................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name .................. Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 17.5 volts
Amperage .................... 200-210 amps Polarity ........................... DCRP
Travel Speed .................. 24-36 cm/main Heat Input/Pass ............. ............ *
Joint Preparation ................ V Groove Number of Sides ......................... 1
Location wrt Weld ............. lmm in HAZ Location wrt Surface .............. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time ................ 48 hr
Flux Type ............... . * Flux Name ................... *
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ............. Fracture Toughness Position .............................. Full
Specimen Type ........ Double Notch Bend Specimen Thickness ................. 50 mm
Crack Length ........................... * Loading Type ........................ Slow
Loading Rate ............ ............... * K Q .................................... *
K Ic ........... .......... .............. * V alid K lc? .............................. *
Reason for Invalid ........................ * JIc .................................... *
K Jc .......... ..... . ............ ....... * Jlcpr . ........... ... ........... .. .. ... . *
Initial COD ..... ....... ............... * Curve Shape .................... Maximum
Initial JI, JI ....... .................... * M axim um J, Jmax ........................ *
Tearing Modulus ........................ * Standard Method ................... BS5762

I.Standard Year ........................ 1979
Orien Test Temp CODIc

degC mm
T-L -10 >1.61
T-L -10 >1.69
T-L -10 >1.83

- not r p rmd



Material BS4360 Gr50D "age 15000.21
Description
Material Code ............... 010.003.09KFA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........ BS4360 Gr5OD/E
Type . ....................... . W elded Joint Form ............................... Plate
Thickness ......................... 50 mm Composition Type ................... Actual
Composition Position ................. Lot ID .................................
Reference ........... WJ,7/87

I Composition See Page 15000.20
Fabrication History See Pane 15000.1
Weld
Weld Code .................. 010.003.09KFA Weld Type .......................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 17.5 volts
Amperage .................... 200-2i0 amps Polarity ............................ DCRP
Travel Speed .................. 24-36 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wrt Weld ............. 11 mm in HAZ ..ocation wrt Surface ............ Final surface
Post-Weld Heat Temp ............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ....................... . * Flux Nam e ..............................
Weld Composition Reported? . . . . . . . . . . . . . Yes
Property Measurements
Test Type .......................... Tensile Position ............................ O/4T
Specimen Type .................. Cylindrical Specimen Thickness ................. 50 mm
Gage Length ............................ * Loading Rate ........................... *
Tensile Strength Offset .... ........... * Uniform Elongation *
Tensile Modulus............................Standard Method .

Standard Year ................ *
Orient Test Temp UTS TYS TYP Elongation RA

degC kgf/mm2 kgf/mm2 kgf/mm2 % %

L Room 503 436 * 29 77

not reported



Material BS4360 Gr5OD Page 15000.22

Descrlptlo.
Material Code ............... 010.003.09KFA Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ........... .................... Plate
Thickness ................... ...... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ................................. *
Reference ......................... W J,7/87

I Composition See Page 15000.20
[ Fabrication History See Page 15000.1
[Weld See Page 15000.21
Property Measurements
Test Type .................. Charpy V Impact Position ............................. OAT
Specimen Type ........................ Full Lateral Expansion ----.................... *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed

Did Specimen Split? . .. . . . . . . . . . . . . . . . * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degF ft-lb

T-L o -50 130
T-L 0 -50 151
T-L 0 -50 152
T-L 0 -40 170
T-L 0 -40 174
T-L 0 -40 216
T-L 0 -30 157
T-L 0 -30 185
T-L 0 -30 197

- not repoted



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15000.23

Description
material Code............... 010.003.09KFA Material Name ....... BS4360 Gr5OD)
UNS ........ ......... Other Designation . ..... BS4360 Gr5OD/E
Type........................ -Welded Joint Form ......... ....... Plate
Thickness.........................--50 mm Composition Type .......... Actual
Composition Position ....................... Lot ID ..............................

IReference .. . . . . . . . . . . .. WJ.,7

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.030~0.0

300.0 225.0
0

0

-~ 0

I- 8

200.0 o0 150.0

0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Main Stutua Togns Dat B.ank

Material BS4360 Gr50D Page 15000.24

Description
Material Code .............. 01O.003.09K(MA Material Name ........ BS4360 Gr50D
UNS ................... Other Designation...... BS4360 Gr50D/E
Type . . . . . . . . . . .. W elded Joint Form .. . . . . . . . . . . Plate
Thicknf-ss ........................ .50 mm Composifion Type ......... Actual
Composition Position . . . . . . . . . .. *Lot ID . . . . . .. . . . . . . . ....

IReference........... *...... I.......WJ,7/87
FUGO-Mposition See Page 15000.20
I Fabrication History See Page 15000.1

We-ld
Weld Code ......... 010.003.O9KMA Weld Type .............. FCA
Base Metal Thickness ........ 50 mm Welding Position ....................... 3G
Preheat Temperature....... 100 degC Metal Gap......................... 5mm
Interpass Temperature . . ... .. 150 degC Passes - --.. .. .. .... . *
Filler Specification .. .. ... . .... * Filler Name . .. .... .... Nk.2O3NiC
Fille1 Carbon Content ........ 0.09 % Filler Metal Size..................... 2 mm
Shielding Gas.............. Voltage..................... .... 17.5 volts
Amperage .................... 200-210 amps Polarity -----........ ........... DCRP
Travel Speed .................. 24-36 cm/mmn Heat Input/Pass .................... .... *
Joint Preparation .................. V Groove Number of Sides -------....... I
Location wit Weld 11......,Immin HAZ Location wrt Surface ... Mid thickness not root
Post-Weld Heat Temp .... ... 150 degC Post-Weld Heat Time .......... 48 hr
Flux Type . . . . . . . . . . . . . . . * Flux Name ... . . . . . . . . .
Weld Composition Reported? ....... Yes
nropeny Measurements
.iest Type .................. Charpy V Impact Position............................ 1/2T
Specimen Type..................... Full Lateral Expansion ............ *
Shear Fracture............................. Did Specimen Fracture? ......... Assumed
Did Specimen Split?. . . .. . . . . . . . . . . . . . . . . . . . Standard Method ......... BS131H2
Standard Y ear ---------- ................ _

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -50 131
T-L o -50 138
T-L 0 -50 140
T-L 0 -50 24
T-L 0 -50 40
T-L 0 -50 68
T-L 0 -40 134
T-L 0 -40 155
T-L 0 -40 160
T-L 0 -40 176
T-LO -40 70
T-L 0 .40 93
T-L 0 -30 160
T-L 0 -30 189
T-L 0 -30 199
T-L 0 -30 203
T-L 0 -30 241
T-L 0 1 -30 1 247

not reporte



Material BS4360 Gr50D Page 15000.25

Descriptlon
Material Code .............. 010.003.09KMA Material Name ......... BS4360 Gr50D

UNS ................................. * Other Designation ......... BS4360 Gr5OD/E

Type ......................... W elded Joint Form .................... ..... Plate

Thickness ......................... 50 mm Composition Type ................... Actual

Com position Position ..................... * Lot ID ........ ...... ...............
Reference ........................ WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

0
0

300.0 225.0

8
0

0

200.0 .80 150.0

o0
0

100.0 75.0
00

0

0

0.00.

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not repored



Material BS4360 Gr50D Page 15000.26

Description
Material Code .............. 010.003.09KBRA Material Name ............. BS4360 Gr50D
UNS .............. ................ Other Designation ........... BS4360 Gr5OD/E
Type _ ---- _ ---- _ _ ---_ W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ........................ W J,7/87
Compositlon
C ............... 0.09 % M n ............. ........ ........ 0.90 %
P ................................ 0.007 % S ............................ .. 0.006 %
Si ................. ........... 0.06% Cr .............. .......... 0.09%
N i ................................ 0.64 % M o ...... ................ ........ 0.03 %
V ........... ................... 0.002 % C u ................................ 0.02 %
C b ............................... 0.016 % Ti .............................. 0.004 %
B ..................................... * A l ........ .................... ... 1.0 3 %
N .................. 0.0221 % Other Components ............... 0=-.0086 %

[Fabrication History See Page 15000.1
Weld
Weld Code ............... 010.003.09KBRA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature .............. 100 degC Metal Gap ......................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification .................. * Filler Name ..................... Nk2O3NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 17.5 volts
Amperage .................... 200-210 amps Polarity ............ ............. DCRP
Travel Speed .................. 24-36 cm/min Heat Input/Pass .......................... *
Joint Preparation ......... ........ V Groove Number of Sides ......................... I
Location wrt Weld ............. l1mm inHAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
.M ux Type ...................... ....... * Flux Nam e ......... ....................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type _ _... ... .............. Tensile Position .............................. 4/4T
Specimen Type ................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length .. .......................... * Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation .. ..... ....... ....... *
Tensile Modulus .... ..................... * Standard M ethod ......................... *
Standard Year .......................... *

Orient Test Temp UTS TYS TYP Elongation RA
degC kgf/mm2 kgf/mm2 kgf/mm2 % %

L Room 534 461 * 29 75

, not rqleoed



Material BS4360 Gr50D Page 15000.27

Description
Material Code .............. 010.003.09KBRA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Com position Position ............... ..... * Lot ID ................................. *
Reference ............ ........... W J,7/87

[ Composition See Page 15000.26
[Fabrication History See Page 15000.1
[Weld See Page 15000.26
Property Measurements
Test Type .............. .. Cnarpy V Impact Position ... -.................... 4/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . .  * Standard Method .................. BS131H2
Standard Year ............... *

Orien Test Temp CVN Energy
degF ft-lb

T-L 0 -50 18
T-L 0 -50 22
T-L 0 -50 50
T-L o -40 126
T-L o -40 144
T-L 0 -40 85
T-L 0 -30 118
T-L 0 -30 160
T-L 0 -30 162

.-not reqmvid



Main Srcual Togns Dat Bank-

Material BS4360 Gr50D Page 15000.28

Description
Material Code ............. 010.003.09KBRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ........................ W elded Joint Form ............................... Plate
Thickness ......................... 50 mm Composition Type ................... Actual
Composition Position ... ................. Lot ID .................................
Reference ......... WJ77

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0' I I I I I 300.0

300.0 225.0

200.0 150.0

> 0

0

0

100.0 75.0

0

8
0.0 0.0

I 1I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

n - tot rqxlred



Marn Stutua Togns Dat B **ank

Material BS4360 Gr50D Page 15100.1

Description
Material Code ............... 010.003.09LSA Material Name .............. BS4360 Gr50D
UNS .................................. Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness ..................... .... 50 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .............. .................
Reference ...................... WJ.7/87
Composition
C ..................... ........... 0.08 % M n .. ........ ................. 0.85 %
P .......................... ..... 0.005 % S .......... ..................... 0.006 %
Si ............................. 0.04 % C r ........ ............... 0.07 %
Ni ............................ .. 0.67% Mo .............................. 0.03%
V ................................ 0.002 % C u ...... ...... ................... 0.02 %
C b ............................... 0.013 % Ti .................. 0.004 %
B .. ........ ..... ................ ...... * A l ...................... ........ . 0 .94 %
N ...... 0.0257 % Other Components ............... O=-.0116 %
Fabrication History
Heat Treatm ent .......................... * Producer ...............................
Year Produced ........... .......... * Addl Info .. ......... None
Source ............................ HIFAB M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Proces! Temperature ...................... * Process Time ............................ *
Rolling Conditions ..................... * Final Processing ......................... H
Final Temperature ........................ * Final Time .............................. *
Cold W ork Strain ....................... * Aging Temperature ....................... *
Aging Time . ........................... * Location ..........
Weld
Weld Code ................ 010.003.09LSA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature .............. 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *

Fil~er Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ............... 0.09 % Filler Metal Size ... .............. ,. 2 mm
Shielding G as ........................... * Voltage ......................... 17.5 volts
Amperage ....... .. ...... 200-210 amps Polarity ...... .. .................. DCRP
Travel Speed ..... . ...... 24-36 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ........................ I
Location wrt Weld . ..... l1mm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp 150 degC Post-Weld Heat Time .................. 48 hr
Flux T ype . .. . ............... * Flux N am e ......... ............ .. ..
Weld Composition Reported? ........ Yes

(continued)
.. not re



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15100.2

(continued)
Property Measurements
Test Type ...... . ... Fracture Toughness Position ........ ... .. ... Full
Specimen Type ...... Double Notch Bend Specimen Thickness ......... 50 mm
Crack Length ..... . . . . . . . . . . . * Loading Type . . . .. . . . . . . .. Slow
Loading Rate .. . . . . . . . . . . . . * K Q ... . . . . . . . . . . . . . . . .
K~c......................... ............ Valid Klc? .. . . . . . . . . . . . . . . . . . . . . . . . . .

Reason for Invalid . ....................... J~c ..................
K ic . . . . . . . . . . . . . . . . . *Jlcpr . . . . . . . - - - - - - - -
InitialCOD............................... nitial JI, J1..........................
Maximum J. Jmax. ............................ Tearing Modulus...... ...............
Standard Method .. BS5762 Standard Year ............ 1979

Orien Test Temp CODIc Curve
degC mm

T-L -10 0.11 Cleavage
T-L -10 >1.89 Maximum
T-L -10 >1.97 .Maximum-

-not reporta



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15100.3

Description
Material Code ------- 0l0.003.O9LFA Material Name ......... PS4360 Gr50DI
UNS ............... Other Designation . ..... BS4 360 Gr5OD/E
Type . .. .............. Welded Joint Form .. .......... .... Plate
Thickness .............. 50 mm Composition Type . .... ..... Actual
Composition Position .. . . . . . . . . . * Lot ID .. . . . . . ..... ... .. .. .
ReferenceWJ78_____________________

I Composition -S&ePage 15 100.1
Fabrication History See Page 15 100.1
Weld
Weld Code .......... 010.003.O9LFA Weld Type.......................... FCA
Base Metal Thickness......... 50 mm Welding Position ....................... 3G
Preheat Temperature................ 100 degC Metal Gap .......................... 5 mm
Interpass Temperatwre............... 150 degC Passes......................... ... *
Filler Specification ... .. ....... * Filler Name . ........ .. Nk2O3NiC
Filler Carbon Content ........... .. 0.09 % Filler Metal Size ............ 2 mm
Shielding Gas . . . . . . . . . . . . .. *Voltage . . . . . . . . . . . .. 17.5 volts
Amperage...................200-210 amps Polarity ..... ......... DCRP
Travel Speed . ................. -24-36 cm/min Heat Input/Pass ........ .... *

Joint Preparation . .......... V Groove Number of Sides .............. 1
Location wrt Weld 11...... mm in HAZ Location wit Surface ....... Final surface
Post-Weld Heat Temp ........ 150 degC Post-Weld Heat Time .......... 48 hr
Flux Type ... . . . . . . . . . . . . Fl,,-- Name . . . . . . . . . . . . . . .
IWeld Composition Reported? ...... Yes
Property Measurements
Test Type ..................... Tensile Position ...... /....4..... O T
Specimen Type . ...... Cylindrical Specimen Thickness .......... 50 mm
Gage Length . .. . . . . . . . . . . . * Loading Rate ... . . . . . . . . . . . .
Tensile Strength Offset....................... Uniformi Elongation ...........
Tensile Modulus............... ............ Stanlard Method ............ *
Standard Year........ .................

Oret Ts ep USTYS T Elongation RA
degC N/mm2 Nm2 kfIm2 %

L Room 502 426 *28 71

*-not reported



Main Stutua Togns Dat Bank.

Material BS4360 Gr5OD Page 15100.4

Description
Material Code .............. 0 1 0.003.O9LFA Material Name..... BS4360 Gr5OD
UNS ......................-- * Other Designation...... BS4360 Gr5OD/E
Type ............... ........ Welded Joint Form................ Plate
Thickness........................ 50 mmn Composition Type ............ Actual
Composition Position........... Lot ID.............................
Reference .... ... ...

[ Composftn See Page 15 100.1
I Fabrication History See Page 15100.1
1 Weld -ee Paze 15100.3
Property Measurements
Test Type............. Charpy V Impact Position .......................... 0OAT
Specimen Type...................... Full Lateral Expansion.....................*
Shear Fracture............................. Did Specimen Fracture? ...... Assumed
Did Specimen Split?........................ Sandard Method....... ......... BS131H12
Standard Test Temp............

Orien TsTep CVN Energy
S degC Joules

T-L 0 -50 '40-
T-L 0 -50 68
T-L 0 -50 92
T-L 0 -40 160
T-L 0 -40 178
T-L 0 -40 180
T-L 0 -30 204
T-L 0 -30 210
T-L 0 1 -30 1 229 1



Material BS4360 Gr5OD Page 15100.5

Description
Material Code........ 01O.003.O9LFA Material Name.............. BS4360 Gr50D
UNS .................. * Other Designation ...... BS4360 Gr5OD/E
Type....................... Welded Joint Form............................ Plate
Thickness .............. 50 mm Composition Type .......... Actual
Composition Position . . . . . . . . . .. * Lot ID ...... . . . . . . . . . . . . .
IReference .. ....... ...... WI .7187

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

r---7ft-lb
400.0 300.0

300.0 225.0

0

~200.0 8 150.0

0

100.0 75.0
0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- nt rqaorted



Material BS4360 Gr50D Page 15100.6

Description
Material Code ............... 010.003.09LMA Material Name ............... BS4360 Gr50D
UNS .................................. * Other Designation ..... ... BS4360 Gr50D/E
Type ......................... W elded Joint Form .................. ........... Plate
Thickness ............. .......... 50 mm Composition Type .................. Actual
Com position Position ..................... * Lot ID ................................. *
Reference ................--....... W J,7/87

I Composition See Page 15100.1
IFabrication History See Page 15100.1

Weld
Weld Code ................. 010.003.09LMA Weld Type .......................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Int,-rpass Temperature 1............. 150 degC Dasses ................................ *

Filler Specification ----------------------- * Filler Name ..................... Nk203NiC
Filler Carbon Content ............. .. 0.09 % Filler Metal Size ...................... 2 mm
Shielding G as ........................ .. * Voltage ......................... 17.5 volts
Amperage .................... 200-210 amps Polarity ............................ DCRP
Travel Speed ................. 24-36 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ............. .......... * Flux Nam e ........................... *
I Weld Composition Reported? .......... . . Yes
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............  Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131H2
Standard Year . ....... ...... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 115
T-L 0 -50 120
T-L 0 -50 137
T-L 0 -50 140
T-L 0 -50 162
T-L 0 -50 34
T-L o -40 164
T-L 0 -40 178
T-L 0 -40 180
T-L 0 -40 199
T-L 0 40 86
T-L 0 -40 94
T-L 0 -30 183
T-L 0 -30 188
T-L 0 -30 193
T-L 0 -30 195
T-L 0 -30 65
T-L 0 -30 92

- not - tort d



Material BS4360 Gr5OD Page 15100.7

Description
Material Code ........ 01O.003.O9LMA Material Name ....... BS4360 Gr5OD
UNS ......... ... * Other Designation ....... BS4360 Gr5OD/E!
Type . . . . . . . . .. . .. W elded Joint Form -- - - . . . . . . . Plate
Thickness .......... .50 mm Composition Type .. ....... Actual
Composition Position .. . . . . . . . *Lot ID .. . . . . .. . . . . .. . . . .
Reference IL. -.. -J7

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
300.0

400.0ft-lb

300.0 225.0

S 200.0 0150.0

>~09
00i
8

100.0 75.0
0 0
0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 15(&1.0

Test TempuLrature degC

-not repote



Material BS4360 Gr50D Page 15100.8

Description
Material Code ............. 010.003.09LBRA Material Name ............... BS4360 Gr5OD
UNS ............ ...................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Rt;fe ence ........................ WJ.7/87

I Composition See Page 15100.1
Fabrication History See Page 15100.1
Weld
Weld Code ............... 010.003.09LBRA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. 0
Filler Specification ......... ............ * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 17.5 volts
Amperage .................... 200-210 amps Polarity ............................ DCRP
Travel Speed ................. 24-36 cm/min Heat Input/Pass .......................... *
Joint Preparation ... .............. V Groove Number of Sides ........................ I
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp ............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ............. ................ * Flux Nam e ...... ....................... *
Weld Con.position Reported? ... . . . . . . . . .. Yes
Property Measurements
Test Type ......................... Tensile Position ............................. 4/4T
Specimen Type ................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length ............................ * Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile M odulus ......................... Standard Method ......................
Standard Year ...... *

Oent Test Temp UTS TYS TYP Elongation RA
degC N/mm2 Nhrnm2 kgf/mm2 % %

L Room 541 467 * 28 75

noI reported



Material BS4360 Gr50D Page 15100.9

Descrlption
Material Code .............. 010.003.09LBRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ......... ..................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... Lot ID .................................
Reference ...................... WJ.7/87
Composition
C ................................. 0.09 % M n ............................... 0.90 %
P ................................ 0.007 % S ................................ 0.006 %
Si ................................ 0.06 % Cr ................................ 0.09 %
Ni ................................ 0.64 % M o ............................... 0.03%
V ................................ 0.002 % Cu ................................ 0.02 %
Cb ............................... 0.016 % Ti ............................... 0.004 %
B ................................. ..... Al ........................... 1.03%
N ............................... 0.0221% Other Comvonents ............... 0=.0086 %
Fabrication History See Page 15100.1
Weld See Pave 15100.8
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 4/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 21
T-L o -50 21
T-L 0 .50 48
T-L 0 -40 58
T-L 0 -40 123
T-L o -40 84
T-L 0 -30 164
T-L 0 -30 172
T-L 0 -30 180

4 -nepot-w



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15100.10

Dscr Pt on
Material Code ........ 0l0.003.O9LBRA Material Name ........ BS4360 Gr50D
UNS --- *.......... ... Other Designation ...... BS4360 Gr5ODIE
Type -- - - - - - - . . . . . Welded Joint Form .... . . . . . . . . . .. Plate
Thickness .. ............. 50 mm Composition Type ......... . Actual
Composition Position . . . . . . . . ..- * Lot ID ...... . . . .. . . .. . .
IReference .. . . . . . . . . . . . Wi .7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degE
ft-lb

400.0 ' III 300.0

300.0 225.0

La 200.0 150.0
w

0
0

0

0

0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reportd



Material BS4360 Gr50D Page 15100.11

Description
Material Code ............... 010.003.09MSA Material Name ............... BS4360 Gr5OD
UNS .............. .............. .... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness ......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............. WJ,7/87
Composition
C ............................. 0.08% M n .............................. 0.84 %
P ................................ 0.006 % S ................................ 0.006 %
Si ................................ 0.04 % C r ................................ 0.07 %
Ni ................................ 0.61% M o .............................. 0.03%
V ................................ 0.002 % C u ................................ 0.02 %
Cb ............................... 0.013% Ti ............................. 0.004%
B ..................................... * A l .............................. .. 0.99 %
N ............................... 0.0201% Other Components ---. ......... O=-.0103 %

[Fabrication History See Page 15100.1
Weld
Weld Code ................. 010.003.09MSA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mn Welding Position ------------------------ IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specificatior ...................... * Filler Name ................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation ................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. llmminHAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Nam e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ................ Fracture Toughness Position .............................. Full
Specimen Type ........... Double Notch Bend Specimen Thickness .................. 50 mm
Crack Length ............................ * Loading Type ........................ Slow
Loading Rate .............................. KQ.............................
K Ic .................................... * Valid K Ic? ..............................
Reason for Invalid ........................ * Jlc .................................... *
K Jc .................................... * Jlcpr ...................................
Initial COD ............................. * Initial Il, l ........................
Maximum J, Jmax ........................ * Tearing Modulus ......................... *

Standard Method ................... BS5762 Standard Year ........................ 1979
Orien Test Temp CODIc Curve

degC mm
T-L -10 0.71 Cleavage
T-L -10 1.70 Maximum
T-L -10 >1.98 Maximum

- not reported



Material BS4360 Gr5OD Page 15100.12

Description
Material Code .............. 010.003.09MFA Material Name .............. BS4360 OOD
UNS ................................... Other Designation.......... BS4360 Gr5OD/E
Type....................... Welded Joint Form ............................ Plate
Thickness........................ 50 mm Composition Type .................. Actual
Composition Position........................ Lot ID.............................
Reference....................... WJ.7/87

IComposition SeePage 15100.11
[Fabriction History See Paite 15100.1
Weld
Weld Code................ 010.003.9MFA Weld Type ........................ FCA
Base Metal Thickness .. ............. 50 mm Welding Position...................... IG
Preheat Temperature .............. 100 degC Metal Gap ........................ 5 mm
Interpass Temperature ............. 150O degC Passes............................. *
Filler Specification......................... Filler Name .................... Nk2O3NiC
Filler Carbon Content ........ 0.09 % Filler Metal Size.................... 2 mm
Shielding Gas............................. Voltage....................... 20.5 volts
Amperage...................... 240 amps Polarity............ ............. DCRP
Travel Speed ................. 25-40 cm/mmn Heat Input/Pass.......................*
Joint Preparation ................. V Groove Number of Sides.......................1I
Location wrt Weld............1lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type............................... Flux Name..........................
IWeld Composition Reported?............ Yes
Property Measurements
Test Type ....................... Tensile Position .......................... 0/4T
Specimen Type ................. Cylindrical Specimen Thicktness ................. 50 mmn
Gape Length............................. Loading Rate .............. *

Tensile Strength Offset...................... Uniform Elongation....................*
Tensile Modulus........................... Standard Method......................*
Standard Year .................... *

e Te/mmUT TYS T'k'in m 2' nR
Oret et Temp i.JT N/nm2 kgm %*

LRoom 52 4 43 r d 78

* not reporia



Material BS4360 Gr5OD Page 15100.13
Description
Material Code ............... 010.003.09MFA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...................... WJ.7/87

[Composition See Page 15100.11
[Fabrication History See Page 15100.1
[Weld See Pave 15100.12
Property Measurements
Test Type .................. Charpy V Impact Position ............................. I2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131H2
Standard Year ........................ *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 111
T-L 0 -50 114
T-L 0 -50 174
T-L o -40 108
T-L 0 -40 160
T-L 0 -40 182
T-L 0 -30 203
T-L 0 -30 239
T-L 0 -30 247

* - not rkdrd



Material BS4360 Gr50D Page 15100.14

Description
Material Code .............. 010.003.09MEFA Material Name ............... BS4360 Gr50D
UNS .* Other Designation ........... BS4360 Gr5OD/E
Type ......................... Welded Joint Form Plate
Thickness ...................... .. 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... *
Reference ...................... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

og
0 0

200.0 0 150.0

100.0 go 75.0

0.0 0.0
I 1 I I I, I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

l ot fepnw



Material BS4'360 Gr50D Page 15100.15

Description
Material Code .............. 010.003.09MMA Material Name ............... BS4360 Gr50D
UNS ................................ * Other Designation ........... BS4360 Gr5OD/E
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position .............. ...... * Lot ID .................................
Reference ..................... W J,7/87

I Composition See Page 15100.11
Fabrication History See Page 15100.1
Weld
Weld Code ................ 010.003.09MMA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap .......................... 5 mm
Interpass Temperature .............. 150 degC Passes ................ *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 1 1mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ............. Flux Name ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type .................. Charpy V Impact Position ............................. I/2T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .................. BS13112
Standard Year . .............. *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 120
T-L 0 -50 160
T-L 0 -50 172
T-L o -50 34
T-L 0 -50 44
T-L 0 -50 69
T-L 0 -40 159
T-L 0 -40 165
T-L 0 -40 170
T-L 0 -40 177
T-L 0 -40 185
T-L 0 -40 192
T-L 0 -30 172
T-L 0 -30 175
T-L 0 -30 178
T-L 0 -30 178
T-L 0 -30 181
T-L 0 -30 185

- not repoted



Material BS4360 Gr50D Page 15100.16

Description
Material Code ............. 010.003.09MMA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... Lot ID .................................
Reference ........... .......... WJ77

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I I I I 300.0

300.0 225.0

200.0 150.0
W 8

0

100.0 75.0

0

0
0

0.0 0.0
I I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

iot reported



Material BS4360 Gr50D Page 15100.17

Description
Material Code ............. 010.003.09MBRA Material Name ............... BS4360 Gr5OD
UNS ................................. * Other Designation ........... BS4360 Gr50D/E
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... Lot ID ................................. •
Reference .. . . . . . .. . . . . . WJ,7/7
Composition
C ....................... ......... 0.09 % M n .............................. 0.91%
P ................................ 0.005 % S ............................... 0.005 %
Si ................................ 0.06 % Cr ................................ 0.05 %
Ni ................................ 0.61% M o .............................. 0.02%
V ................................ 0.002 % C u ................................ 0.04 %
Cb ............................... 0.011% Ti ............................... 0.004 %
B ...................................... Al . 0.93%
N ................... .... 0.0198 % Other Components ............... 0-.0105 %

[Fabrication History See Page 15100.1
Weld
Weld Code ................ 010.003.09MBRA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk2O3NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ........... ................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Name ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ........................ Tensile Position ............................. 4/4T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Lewgth ............................ * Lo ading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ................ *

Orient Test Temp UTS I TYS TYP Elongation RA
degC N/mm2 N/am2 kgf/mm2 % %

L Room 545 466 1 28 74

• -not rprw



Material BS4360 Gr50D Page 15100.18

Description
Material Code ............. 010.003.09MBRA Material Name B54360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ....................... Welded Joint Form ............................. Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ........... ............. WJ.7/87

I Composition See Page 15100.17
Fabrication History See Page 15100.1
Weld See Page 15100.17
Property Measurements
Test Type .................. Charpy V Impact Position ................. ........... 4/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? . . . . . . . . . . . . .  Assumed
Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . . * Standard Method ........... BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 119
T-L 0 -50 19
T-L 0 -50 27
T-L 0 -40 163
T-L 0 -40 168
T-L 0 -40 218
T-L 0 -30 169
T-L 0 -30 173
T-L 0 -30 195

e mnot reimrtad



Material BS4360 Gr50D Page 15100.19

Description
Matzriai Code ............. 010.003.09MB3RA Material Name ............... BS4360 Gr50D
UNS ........... ........... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ................. . Plate
Thickness .......................... 50 mm Composition Type . Actual
Composition Position ..................... * Lot ID ...... *

Reference ...................... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I I ' I 300.0400.030.

300.0 225.0

0

0

200.0 150.0

88

0

100.0 75.0

0
0

0.0 0.0
I I I t

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reorted



Material BS4360 Gr50D Page 15100.20

Description
Material Code ............... 010.003.09NSA Material Name ............... BS4360 Gr50D
UNS .............................. * Other Designation .......... BS4360 Gr50D/E
Type . . .................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Com position Position ..................... Lot ID .............. ..................
Reference ...................... WJ,7/87

Composition
C ..................... ......... .. 0.08 % M n ....... . ...................... 0.85 %
P 0.............. ....... .... 0.005 % S ...... ............. .......... 0.006 %
Si ................................ 0.04 % C r ............................... 0.07 %
N i ............................... 0.67 % M o ............................... 0.03 %
V ................................ .002 % Cu ............................... 0.02 %
Cb .......................... .. .. 0.013 % Ti ............................... 0.004 %
B ... .................................. * A l ......... ...................... 0 .94 %
N ............................... 0.0257 % Other Components .............. O=.0116 %
Fabrication History See Page 15100.1
Weld
Weld Code .................. 010.003.09NSA WelJ Type ........................... FCA
Base Metal Thickness ............... 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes .............. .................. *
Filler Specification ....................... * Filler Name .................... NkO03NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 17.5 volts
Amperage .................. 200-210 amps Polarity ............................ DCRP
Travel Speed .................. 24-36 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ...... .................. 1
Location wrt Weld ............. lmm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .................. ........... * Flux Nam e ..............................
Weld Composition Reported? ............ Yes
Property Measurements
Test Type ................ Fracture Toughness Position .............................. Full
Specimen Type ........... Double Notch Bend Specimen Thickness ................. 50 mm
Crack Length ............................ * Loading Type ........................ Slow
Loading Rate ............................ * K Q ................. ..............
K Ic .................................... * V alid K Ic? ....... ......... ............
Reason for Invalid ........................ * JIc ....................................
K Jc .................. ......... ........ * Jlcpr ............... ...................
Initial C O D .... ......................... * Initial JI, JI ................. ...........
Maximum J, Jmax. ................. ...... * Tearing Modulus .........................
Standard Method ...... BS5762 Standard Year ....................... 1979

Orien Test Temp CODIc Curve
degC mm

T-L -10 0.13 Cleavage
T-L -10 1.24 Unstable
T-L -10 >1.88 Maximum

no. ireprte



Main Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15100.21

Description
Material Code ............... 010.003.O9NFA Material Name ... -.... BS4360 Gr50D
UNS................................* Other Designation ..... BS4360 Gr5OD/E
Type....................... Welded Joint Form .................. Plat
Thickness -............... 50 mm Composition Type .................. Actual
Composition Position........................ Lot ID .................
Reference........... ............ WJ,7/87
IComposition See Page 15100.20
IFabrication History See Page 15 100.1
Weld --
Weld Code ......... 010.003.O9NFA Weld Type ........................ FCA
Base Metal Thickness .......... 50 mm Welding Position..................... 3G
Preheat Temperature ....... 100 degC Metal Gap .............. 5 mm
Interpass Temperature ... ..... . 150 degC Passes ... ..... ... . .... . *

Filler Specification......................... Filler Name........... Nk2O3NiC
Filler Carbon Content............... 0.09 % Filler Metal Size ........... 2 mm
Shielding Gas..............* Voltage....................... 17.5 volts
Amperage .......... 200-210 amps Polarity............. ............ DCRP
Travel Speed .. ........ 24-36 cim/in Heat Input/Pass -- ..........
Joint Preparation ......... V Groove Number of Sides .......... 1.
Location wrt Weld ........ 11mm in HAZ Location wrt Surface ...... Final surface
Post-Weld Heat Temp ....... 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type................................ Flux Name ...............
IWeld Composition Revorted' ............ Yes
Property Measurements
Test Type ....................... Tensile Position ................. OT
Specimen Type ................. Cylindrical Specimen Thickness ................. 50 num
Gage Length............................. Loading Rate ........................
Tensile Strength Offset ................... * Un~iform Elongation....................
Tensile Modulus....................... * Standard Method......................
Standard Year........................ *

OreneC Tem US m2T Elongation
Oren eem N/mm2 N/m kgf/mm2 %

LRoom 514 437 1 27 1 65

*.not reporied



M arn Stutua Togns . a * Bank

Material BS4360 Gr5OD Page 15100.22

Description
Material Code................ 01O.003.O9NFA Material Name ........ BS4360 Gr5OD
UNS .................. * Other Designation ...... B'54360 Gr5OD/E
Type --- -- -- -- --- -- -- -- W elded Joint Form ... . . . . . . . . . . . . . Plate
Thickness........................ 50 mm Composition Type ......... Actual
Composition Position ..................... * Lot ID................
Reference ........................ WJ7/87

I Composition See Page 15100.20
Fabrication History See Page 15 100.1

IWeld See Page 15100.21
Property Measurements
Test Type .................. Charpy V Impact Position ........................ .... 0/4T
Specimen Type ------................. Full Lateral Expansion...................... *

Shear Fracture............................. Did Specimen Fracture?"............. Assumed
Did Specimen Split?......................... Standard Method .................. BS131H12
Standard Year *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 25
T-L 0 -50 32
T-LO0 -50 60
T-L 0 -40 160
T-L 0 -40 170
T-L 0-40 91[ T-L 0 -30 165
T-L 0 -30 197
T-LO0 -30 1 248

*-not rqwored



M arn Stutua Toghes DaaBn

Material BS4360 Gr5OD Page 15100.23

Description
Material Code.............. 010.003.O9NFA Material Name ....... BS4360 Gr50D
UNS ............. .................. * Other Designation...... BS4360 Gr5OD/E
Type ................. Welded Joint Form ........... ....... Plate
Thickness .................. 50 mm Composition Type -------------- Actual

Composition Position......... _.......... * Lot ID ......
Reference ... . ....... WJ.7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II I 300.0

300.0 225.0

0

00

0

100.0 75.0
0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reporte



Main Stutua Togns Dat Ban

Material BS4360 Gr5OD Page 15100.24

Description
Material Code..............01O.003.O9NMA Material Name ......... BS4360 Gr5OD
UNS .................... * Other Designation ...... BS4360 Gr5ODIE
Type -- - - - _ - _ - - - Welded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ...... ....... 50 mmn Composition Type . ........ . Actual
Composition Position . . . . . . . . . .. Lot ID .... . . . . . . . . . . . . . .
Reference ............ .WJ7

[ Composition See Page 15100.20
[Fabrication History See Page 15 100.1
Weld
Weld Code ................ 010.003.09NMA Weld Type.............. FCA
Base Metal Thickness............... 50 mm Welding Position............ 3G
Preheat Temperature.............. 100 degC Metal Gap.............. 5 mm
Interpass Temperature ......... 150 degC Passes............................. *

Filler Specification............* Filler Name .................... Nk2O3NiC
Filler Carbon Content............... 0.09 % Filler Metal Size ........... 2 mm
Shielding Gas............................. Voltage....................... 17.5 volts
Amperage ................... 200-210 amps Polarity ......................... DCRP
Travel Speed ................. 24-36 cm/mmn Heat Input/Pass .............
Joint Preparation....................V Groove Number of Sides ............. I
Location wrt Weld............11 mmn in HAZ Location wrt Surface...... Mid thickness not root
Post-Weld Heat Temp, ............. 150 degC Post-Weld Heat Time ......... 48 hr
Flux Type............................... Flux Name ....................
IWeld Composition Reported? . . . . . . . . . . . . Yes
Property Metasurements,
Test Type ................. Charpy V Impact Position .......................... 1/2T
Specimen Type ...... ................ Full Lateral Expansion..................... *
Shear Fracture............................ Did Specimen Fracture?9 . . . . . . . . . . . . Assumed
Did Specimen Split?........................ Standard Method ................. BS131112
Standard Year ... .. ..... -

Orien Test Temp CVN Energy
degC Joules

T-L 0 -5 12
T-L 0 -50 12
T-L 0 -50 151
T-L 0 -50 39
T-L 0 -50 49
T-L 0 -50 70
T-L 0-40 100
T-L 0 -40 158
T-L 0 -40 161
T-LO -40 26
T-LO -40 51
T-LO -40 52
T-L 0 -30 131
T-L 0 -30 139
T-L 0 -30 158
T-L 0 -30 165
T-L 0 -30 175

1 T-L 0 1 -30 1 182

*-not reported



Main Stutua Togns Dat Bank.-

Material BS4360 Gr5OD Page 15100.25

Description
material Code .............. 010.003.09NMA Material Name . ...... BS4360 Gr5OD
UNS ................................... Other Designation ..... BS4360 Gr5OD/E
Type......................---Welded Joint Form ................ Plate
Thickness .............. 50 mm Composition Type.......... Actual
Composition Position . . . . . . . . . .. * Lot ID) .. . . . . . . . . . . . . . . .
IReference ....... ...- WJ.7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-ib

400.0 300.0

300.0 225.0

v 200.0 150.0

> 8
@8

0

0

100.0 075.0

0

00
0

0.0 0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 15100.26

Description
Material Code............. 010.003.O9NBRA Material Name........ BS4360 Gr5OD,
UNS................................* Other Designation...... BS4 360 Gr5OD/E
Type ------------- WeddJit Fr ..........................WeddJ.t om.-. Plate
Thickness................-....... 50 mm, Composition Type ...... ... Actual
Composition Position...........* Lot ID........................... 
Reference ..... ..... - WJ,7/87
Composition
C ...................... 0.09% Mn.................. .......... 0.90%
P............................. 0.007% S .................... 0.006%
Si ............................. 0.06% Cr .................. 0.09%
Ni............................. 0.64% Mo................ 0.03%
V............................. 0.002% Cu................ 0.02%
Cb . .. . . . . . . . . .. 0.016% Ti . . . . . . . . . . . . . . .. 0.004%
B . . . . . . . . . . . . . . . . . . . *A l .. . . . . . . . . . . . . . . 1.03 %
N ................ 0.0221 % Other Components . ....... 0--0086 %
[Fabrication History See Page 15 100.1
Weld
Weld Code ......... 010.003.09NBRA Weld Type .............. FCA
Base Metal Thickness ..... ... 50 mm Welding Position ............ 3G
Preheat Temperature .......... 100 degC Metal Gap ........................ 5 mm
Interpass Temperature ......... 150 degC Passes .......................
Filler Specification ... ......... * Filler Name . .......... Nk2O3NiC
Filler Carbon Content ......... 0.09 % Filler Metal Size ............ 2 mmn
Shielding Gas.............. * Voltage....................... 17.5 volts
Amperage ................... 200-210 amps Polarity .............. DCRP
Travel Speed ................. 24-36 crm/in Heat Input/Pass ................ *
Joint Preparation ........... V Groove Number of Sides....................... I
Location wrt Weld 11......Imm in HAZ Location wrt Surface.......Back surface at root
Post-Weld Heat Temp, ............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type............................... Flux Name ..........................
IWeld Composition Reported? . . . . . . . . . . . . Yes
Property Measurements
Test Type......................... Tensile Position............... 4/4T
Specimen Type ............. .... Cylindrical Specimen Thickness ......... 50 mm
Gage Length.............................. Loading Rate ............... *
Tensile Strength Offset...................... Uniform Elongation....................*
Tensile Modulus........................... Standard Method......................*
Standard Year........................*
[ Orient Test Temp UTS TYP jElongation RA

[degC N/mm2 jN/mm2 Ikgf/mm2 %
[Room 53 1 465 28T

*-not repotio



Material BS4360 Gr50D Page 15100.27

Description
Material Code .............. 010.003.09NBRA Material Name ............. BS4360 Gr50D
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form .............................. Plate
Thickness .......................... 50 mm Composition Type .... ........... Actual
Composition Position ............... ..... * Lot ID *
Reference ......................... W J,7/87

I Composition See Page 15100.26
1 Fabrication History See Page 15100.1
Weld See Page 15100.26
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 4/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L o -50 8
T-L 0 -50 8
T-L 0 -50 9
T-L o -40 10
T-L o -40 30
T-L o -40 7
T-L o -30 122
T-L 0 -30 13
T-L 0 -30 17

not rep-Oed



Material BS4360 Gr50D Page 15100.28

Description
Material Code .............. 010.003.09NBRA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ......... ............ . Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ................ ... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

0

200.0 150.0

0

100.0 75.0

0

0.0 o98 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

* - not reported



Material BS4360 Gr50D Page 15200.1

Description
Material Code ............... 010.003.09PSA Material Name ............ BS4360 Gr5OD
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ........................ W elded Joint Form .............................. Plate
Thickness ......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ............................... *
Reference .... ............ WJ,7/87
Composition
C ................................. 0.08 % M n ............................... 0.84 %
P ................................ 0.006 % S ... ................... ......... 0.006 %
Si ................................ 0.04 % C r ............ ................... 0.07 %
N i ................................ 0.61 % M o ............................... 0.03 %
V ................................ 0.002 % C u ................................ 0.02 %
Cb ............................... 0.013 % Ti .......................... .... 0.004 %
B ..................................... * A l .................... ......... . 0 .99 %
N ........................... 0.0201 % Other Components ............... O=-.0103 %
Fabrication History
Heat Treatm ent .......................... * Producer ...............................
Year Produced ........................... * Addl Info ........................... None
Source ............................. HIFAB Melting Practice ........................ *

Ingot Position ........................... * Killing Process .......................... *

Process Temperature ...................... * Process Time ............................
Rolling Conditions ....................... * Final Processing ......................... H
Final Temperature . ........................ * Final Time .............................. *
Cold Work Strain ........................ * Aging Temperature ....................... *
Aging Tim e ...... ........ ............ * Location ................................ *
Weld
Weld Code .................. 010.003.09PSA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size .................. 2 mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity .................. ..... . DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. lmm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type ........ ............ ......... * Flux N am e ..............................
Weld Composition Reported? ............. Yes

(continued)
* not replartd



Main Stutrlb-ns Dat B -ank

Material BS4360 Gr5OD Page 15200.2

(continued)
Property Measurements1
Test Type ....... Fracture Toughness Position ............................. Full
Specimen Type...... Double Notch Bend Specimen Thickness . ................ 50 mm
Crack Length .. . . . . . . . . . . . *Loading Type .. . . . . . . . . . . . Slow

Lo d ng R te . .. . .. . .. . .. . .. . . * K Q . . . . . . . . . . . . . . . .

Loadngt......... ........................ KQ... Kc.......... ...................
Reasc foVnalidK.............. *c 9.... . . . . . . . . . . . . . . . . . . . . . . . . . . .

Reitao fOr Inai ................... nta I I ........................
MaiuKJax...........c Tcaring.......s.............. ........

Standard Method ..... . ... BS5762 Standard Year ............. 1979
ien Test Temp COD Ic Curve

degC mm
T-L -10 0.24 Cleavage
T-L -10 0.85 Unstable
T-L -10 1.24 Unstable

*-not reportd



Material BS4360 Gr50D Page 15200.3

Description
Material Code ............... 010.003.09PFA Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual

Composition Position ..................... * Lot ID ......................... ...... *

I Reference ............. ........... W J,7/87
I Composition See Page 15200.1
Fabrication History See Page 15200.1
Weld
Weld Code .................. 010.003.09PSA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ........................ IG
Preheat Temperature ............... 100 degC Metal Gap ......................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................ *
Filler Specification ....................... * Filler Name ..................... Nk203NiC
Filler Carbon Content 0............... 0.09 % Filler Metal Size ..................... 2 mm
Shielding Gas ........................... * Voltage ........................ 20.5 volts
Amperage ........ ............... 240 amps Polarity ............................ DCRP
Travel Speed ................ 25-40 cm/min Heat Input/Pass ........ .............. *
Joint Preparation .................. V Groove Number of Sides ...... .................. 1
Location wrt Weld ............. 11 mm in HAZ Location wrt Surface ...... ..... Final surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type ....................... ...... * Flux Nam e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ......... ...... Tensile Position ........... 0/4T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length ............................ * Lo ading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile M odulus . ....................... * Standard Method ......................... *
Standard Year ........ ....... *

Orient Test Temp UTS TYS TYP Elongation RA
degC N/m2 N/mm2 kgf/mm2 o% %

L Room 515 445 * 30 76

- not rorted



Material BS4360 Gr50D Page 15200.4

Description
Material Code ... ....... 010.003.09PFA Material Name ............... BS4360 Gr50D
UNS .. . ............... ........... Other Designation ........... BS4360 Gr5OD/E
Type ...................... Welded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ..........................
Reference ---------------- ......... W J,7/87

I Composition See Page 15200.1
IFabrication History See Page 15200.1
IWeld See Page 15200.3
Property Measurements
Test Type .................. Charpy V Impact Position ............................ 0/4T
Specimen Type ........................ Full Lateral Expansion ........................ *
Shear Fracture ........................... * Did Specimen Fracture? ............. Assumed
Did Specimen Split? ...................... * Standard Method .................. BS131H2
Standard Year ........................... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 107
T-L 0 -50 140
T-L 0 -50 162
T-L 0 -40 187
T-L 0 -40 187
T-L 0 -40 191
T-L 0 -30 191
T-L 0 -30 252
T-L 0 -30 268

- nrqorted



Main Stutua Togns Dat Bank *U

Material BS4360 Gr5OD Page 15200.5

Description
Material Code .......... .... 010.003.09PFA Material Name ........ BS4360 GO5OD
UNS ............. ..... Other Designation...... BS4360 Gr5OD/E
Type . . . . . . . . . . . .. W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness ................. 50 mm Composition Type ......... Actual
Composition Position . . . . . . . . . .. * Lot ID ..... ... . . . . . . . . .. *

Reference................WJ0i"

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

I I I 'ft-lb

400.0 300.0

300.0 225.0

0

0
0

200.0 150.0
80

0

0

100.0 0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

rinot reported



Material BS4360 Gr5OD Page 15200.6

Description
Material Code ........ 0l0.003.O9PMA Material Name........ .. BS4360 Gr5OD
UNS .... .. . ... . . ... .. * Other Designation ........ BS4360 Gr5ODIE'
SType ................ Welded Joint Form................... ......... Plate
Thickness ....... ..----- 50 mm Comaposition Type ......... Actual,
Composition Position........................Lot ID ..................

Reference........................ WJ,7/87
[ Composition See Page 15 200.1 _

[ Fabrication Hlistory See Page 15200.1 ___

Weld
Weld Code ........... _ 010.003.O9PSA Weld Type .......................... FCA
Base Metal Thickness ........ 50 mm Welding Position ..................... IG
Preheat Temperature...............lO0degC Metal Gap.........................--5mm
Interpass Temperature...... ......... 150 degC Passes........................... -- *I

Filler Specification .................... * Filler Name.....................-Nk2O3NiC
Filler Carbon Content................. 0.09 % Filler Metal Size.......... ........... 2 mm
Shielding Gas.............. * Voltage ........................ 20.5 volts
Amperage....................... 240 amps Polarity ........ ................... DCRP~
Travel Speed .................. 25-40 cm/mmn Heat Input/Pass ....- .................... *

Joint Preparation .................. V Groove Number of Sides........................1I
Location wit Weld 11 ..... mm in HAZ Location wrt Surface ... Mid thickness not root
Post-Weld Heat Temp ....... 150 degC Post-Weld Heat Time .......... 48 hr
Flux Type ... . . _ _ . . . . . . . . * Flux Nam e ... .. . . . .. . . .......

Weld Composition Reported?"............. Yes
Properly Measurements
Test Type ...... .. Charpy V Impact Position .................. 12T

Specimen Type ....................... Fuji Lateral Expansion ............
Shear Fracture............................. Did Specimen Fracture?.............. Assumed
Did Specimen Split"......................... Siandard Method....... ........... BS131H2
Standard Y ear ........................... _

Orien Test Temp CVN Energy
___________ degC Joules

T-L 0 -50 125
T-L 0 -50 150
T-L 0 -50 162
T-L 0 -50 163
T-L 0 -50 164
T-L 0 -50 77
T-L 0 -40 154
T-L 0 -40 172
T-L 0 -40 177
T-L 0 -40 180
T-L 0 -40 197
T-L 0 -40 226
T-L 0 30 182
T-L 0 -30 183
T-L 0 -30 190
T-L 0 -30 197
T-L 0 -30 231
T-L 0 1 -30 1 240 1

*-not reported



Main Stutua ToS ns Dat Bank

Material BS4360 Gr5OD Page 15200.7

Description
Material Code ---- O1.003.O9PMA Material Name .......... BS4360 Gr5OD
UNS .................. Other Designation............ BS-1 360 Gr5OD/EI
Type........................ Welded Joint Form ................ .............. Plate
Thickness......................... 50 mm Composition Type.......... Actual
Composition Position .. Lot.............................
Reference........................ WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.030.

300.0 225.0

0o
0

200.0 08150.0

>~00

0 0

0

100.0 75.0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reporwe



Material BS4360 Gr50D Page 15200.8

Description
Material Code .............. 010.003.09PBRA Material Name ............... BS4360 Gr5OD
UNS .................................. * Other Designation ........... BS4360 Gr5OD/E
Type ------...... W elded Joint Form .... ......................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID ...........................
Reference ....... ...... ....... WJ,7/87
Composition
C ................................. 0.09% M n .......... ................... 0.91%
P ................................ 0.005 % S ................................ 0.005 %
Si ................................ 0.06 % Cr ................................ 0.05 %
N i ................................ 0.61% M o ............................... 0.02 %
V ................................ 0.002 % Cu ................................ 0.04 %
Cb ............................... 0.011% Ti ............................... 0.004 %
B ... ................................... * A l ................................ 0.93 %
N ............................... 0.0198 % Other Components ............... O=.0105 %
-Fabrication History See Page 15200.1
Weld
Weld Code ................ 010.003.09PBRA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... IG
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ....................... * Filler Name ................... .Nk203NiC
Filler Carbon Content ............... 0.09 % Filler Metal Size ................... 2 mm
Shielding Gas ........................... * Voltage ......................... 20.5 volts
Amperage ........................ 240 amps Polarity ............................ DCRP
Travel Speed .................. 25-40 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. Ilmm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. Flux Name ..............................
.Weld Composition Reported? ............. Yes
Property Measurements
Test Type .......................... Tensile Position ............................. 44T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length ............................ * Lo ading Rate ---......................... *
Tensile Strength Offset .................... * Uniform Elongation ....................... *
Tensile Modulus ......................... * Standard Method ......................... *
Standard Year ........................... *

Orient Test Temp UTS TYS TYP Elongation RA
degC I N/mm2 N/ram2 kgf/mm2 % %

L Room 548 472 * 25 71

• - not reportad



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15200.9

Description
Material Code ........ O10.003.O9PBRA Material Name ......... BS4360 Gr5OD
UNS ................................... Other Designation ........... BS4360 Gr5OD/E
Type....................... Welded Joint Form ............................ Plate
Thickness ............. 50 mm Composition Type.... ............. Actual
Composition Position .. ......... * Lot ID .......................
IReference . . ... . ... . . . .... WJ,7/87
IComposition Seo-e -Paqe 15200.8
I[Fabrication History See Paize 15200.1
I[Weld See Paize 15200.8
Property Measurements
Test Type ................. Charpy V Impact Position .......................... 4/4T
Specimen Type...................... Full Lateral Expansion..................... *
Shear Fracture............................ Did Specimen Fracture? . . . . . . . . . . . . Assumed
Did Specimen Split'........................ Standard Method ................. BS131H12
Standard Year .. ...... *

Orien Test Temp CVN Energy
___________ degC Joules
T-L 0 -50 22
T-L 0 -50 74
T-L 0 -50 78
T-L 0 -40 125
T-L 0 -40 129
T-L 0 -40 75
T-L 0 -30 129
T-L 0 -30 15
T-L 0 1 -30 1 166

-not reported



Main StutrlT I0 *q s Dat Ban

Material BS4360 Gr5OD Page 15200.10

Description
Material Code......... ..... 010.003.O9PBRA Material Name...... ......... BS4360 Gr5OD
UNS ................. Other Designation........... BS4360 Gr5OD/E
Type .............. Welded Joint Form................ Plate
Thickness ...... ....... 50 mm Composition Type .......... Actual
Composition Position . . . . . . . . .. * Lot ID ... . . . . . . .. . . . . . . .
Reference . . ..... .. .. ... .. . 7187

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0II 300.0

300.0 225.0

0

S 200.0 150.0

0

0

G0

100.0 75.0

8o

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr50D Page 15200.11

Description
Material Code ............... 010.003.O9QSA Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ----- . ... BS4360 Gr5OD/E
Type ......................... W elded Joint Form .............................. Plate
Thickness ......................... 50 mm Composition Type ................... Actual
Com position Position ..................... * Lot ID .......................... ......
Reference ......................... W J,7/87
Composition
C ................................. 0.08 % M n ............................... 0.85 %
P ............... ......... ...... 0.005 % S ................ ............... 0.006 %
Si ............................. 0.04 % C r .............. ................. 0.07 %
N i ................................ 0.67 % M o ............................... 0.03 %
V ................................ 0.002 % C u ................................ 0.02 %
C b ............................... 0.013 % Ti ............................... 0.004 %

B ...................................... Al 0.94%
N ............................... 0.0257 % Other Components ............... 0 -. 0116 %

[Fabrication History See Page 15200.1
Weld
Weld Code .................. 010.003.09QSA Weld Type .............. ............ FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap ........................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filler Specification ...... .............. * Filler Name ..................... Nk203NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size ...................... 2 mm
Shielding Gas ........................... * Voltage ......................... 17.5 volts
Amperage .................... 200-210 amps Polarity ............................ DCRP
Travel Speed ............. .... 24-36 cm/min Heat Input/Pass .......................... *
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld ............. 11mm in HAZ Location wrt Surface ................. Surface
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux Nam e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ................ Fracture Toughness Position .............................. Full
Specimen Type ........... Double Notch Bend Specimen Thickness ................. 50 mm
Crack Length ............................ * Loading Type . ......... Slow
Loading Rate . ........................... * K Q .................................... *
K Ic .................................... * V alid K c? ... . . . . . . . . . . . . . . . . . . . . . . . .  *
Reason for Invalid ........................ * JIc .................................... *
K Jc .. ........ .. .... . . ....... .. .. ... * Jlcpr .. .. . ........................... *
nit~ ' O D ....... .... . ............... * C urve Sh,,pe ............................ *

Initial JI, JI ............................. * M aximum J, Jmax ........................ *
Tearing Modulus .......... .............. * Standard Method ................... BS5762
Standard Year ... 1.................... 1979

Orien Test Temp CODIc
degC mm

T-L -10 0.09
T-L -10 0.33
T-L -10 >1.91

- ot repoted



Main Stutua Togns Dat Ban

Material BS4360 Gr5OD Page 15200.12

Description
Material Code..............O01O.003.O9QFA Material Name.............. BS4360 Gr5OD
UNS ................................... Other Designation.......... BS4360 Gr50DIE
Type....................... Welded Joint Form ............................ Plate
Thickness.....:. *...... ........... 50 mm, Composition Type .......... Actual
Composition Position .......... * Lot ID .......................
Reference....................... WJ.7/87

[ Composition See Paize 15200.11
[Fabrication History See Page 15200.1
Weld
Weld Code ................. 010.003.O9QSA Weld Type............ ............ FCA
Base Metal Thickness ............ 50 mm Welding Position ............ 3G
Preheat Temperature.............. 100 degC Metal Gap.............. .......... 5 mm
Interpass Temperature............. 150 degC Passes............................. *
Filler Specification......................... Filler Name .................... Nk2O3NiC
Filler Carbon Content ........ 0.09 % Filler Metal Size.................... 2 mm
Shielding Gas............................. Voltage....................... 17.5 volts
Amperage ................... 200-210 amps Polarity .............. DCRP
Travel Speed ................. 24-36 cm/mmn Heat Input/Pass ................
Joint Preparation ................. V Groove Number of Sides.......................1I
Location wrt Weld............1lmm in HAZ Location wrt Surface ............ Final surface
Post-Weld Heat Temp, ............. 150 degC Post-Weld Heat Time ................. 48 hr
Flux Type ... *''*....................Flux Name ..........................
Weld Comvositn Rvrted? . . . . . . . . . . . . Yes
Poperty Masurements

Test Type ....................... Tensile Position ................. OT
Specimen Type................. Cylindrical Specimen Thickness ......... 50 mmn
Gage Length............................. Loading Rate ............... *
Tensile Strength Offset...................... Uniform Elongation ..............
Tensile Modulus........................... Standard Method ................ *
Standard Year......................... *[ Orient Tet Tmp, LTS TY~n TYP Elongation I RA

degC N/mm,2 N/m kgf/mm2 %
Room 497 437 26 1 7

-not reported



Marine Stutua Toghes Dat ank

Material BS4360 Gr5OD Page 15200.13

Description
Material Code.............. 010.003.09QFA Material Name........ BS4360 Gr5OD
UNS ................................... other Designation ..... ..... BS4360 Gr5ODIE
Type....................... Welded Joint Form ............................ Plate
Tickness........................ 50 num Composition Type .................. Actual
Composition Position ........... Lot ID.............................
Referenc............m7~
[Compositio See Pa-ne 15200.11

[ Fabrication History See Page 15200.1
[Weld See Page 15200.12
Property Measurements
Test Type ................. Charpy V Impact Position .......................... 0/4T
Specimen Type...................... Full Lateral Expansion.....................*
Shear Fracture............................ Did Specimen Fracture? ........ .... Assumed
Did Specimen Split?........................ Standard Method..... ........... BS131H2
Standard Year .. ...... *

Onien Test Temp CVN Energy
degC Joules

T-L 0 5 119
T-.L 0 50 122.
T.LO 0 50 76
T-L 0 -40 118
T-L 0 -40 121
T-L 0 -40 174
T-L. 0 -30 200
T-L. 0 -30 237

1 T-L. 0 1 -30 1 92 1

*.not reporte



M arn Stutua *oqns DataBa

Material BS4360 Gr5OD Page 15200.14

-Des-cription
Material Code................ 01.003.09QFA Material Name ............... BS4360 Gr5OD
UNS .................. Other Designation ...... BS4360 Gr5OD/E
Type - - - - - - - - - - - -- W elded Joint Form .. . . . . . . . . . . . . . . Plate
Thickness . .. ..... .. ... 50 mm Composition Type . .. .... ... Actual,
Composition Position . . . . . . . . . .. * Lot ID .. . . . . . . . . . . . . . . .
Reference . . . . . . . . . . . .. WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

00

S.. 150.0LQ 200.00

> 0

100.0 75.0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Material BS4360 Gr50D P 15200.15

Description
Material Code .............. 010.003.09QMA Material Name ........... BS4360 Gr50D
UNS ........................ * Other Designation ..... ... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ----------- Plate
Thickness .......................... 50 mm Composition Type ......... . Actual
Com position Position ..................... * Lot ID ................. *...............

Reference ......................... W J,7/87
I Composition See Page 15200.11
Fabrication History See Page 15200.1
Weld
Weld Code .................. 010.003.09QSA W eld Type .......................... FCA
Base Metal Thickness ......... . - 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap . ....... .............. 5 mm
Interpass T em perature ..... .. ...... 150 deg C P asses ------- ..... ..... ... ... ..... *
Filler Specification . ....... .. ....... * Filler Name ..................... Nk203NiC
Filler Carbon Content .... ........... 0.09 % Filler Metal Size 2......... ...... ... 2mm
Shielding Gas ...... ................. Voltage ..................... .. 17.5 volts
Amperage ....... ............ 200-210 amps Polarity ............................ DCRP
Travel Speed ................. 24-36 cm/min Heat Input/Pass .....................
Joint Preparation .................. V Groove Number of Sides ......................... 1
Location wrt Weld 1.......1..... I mm in HAZ Location wrt Surface ..... Mid thickness not root
Post-Weld Heat Temp ............. 150 degC Post-Weld Heat Time ------------------ 48 hr
Flux T ype .............................. * Flux N am e ..............................
Weld Composition Reported? ............. Yes
Property Measurements
Test Type ------------------ Charpy V impact Position ........................... 1/2T
Specimen Type ........................ Full Lateral Expansion ........................
Shear Fracture ........................ * Did Specimen Fracture? ------- Assumed
Did Specimen Split? __.................... * Standard Method .................. BS131H2
Standard Year .. ...... ...... *

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 120
T-L 0 -50 125
T-L 0 -50 140
T-L 0 -50 170
T-L o -50 37
T-L o -50 88
T-L 0 -40 128
T-L 0 -40 150
T-L o -40 166
T-L 0 -40 169
T-L 0 -40 170

T-L o -40 81
T-L 0 -30 140
T-L 0 -30 175
T-L 0 -30 177
T-L 0 -30 179
T-L 0 -30 189
T-L 0 -30 229

Sno reported



Material BS4360 Gr50D Page 15200.16

Description
Material Code ............... 010.003.09QMA Material Name ............... BS4360 Gr5OD
UNS ................................... * O er Designation ........... BS4360 Gr5OD/E
Type ......................... W elded Joint Form ............................... Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ............. WJ.7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 1 I I I 300.0

300.0 225.0

200.0 150.0

0

oo
80

0080100.0 75.0

0

0.0 0.0
II I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

o- ntpOt



Material BS4360 Gr50D Page 15200.17

Description
Material Code .............. 010.003.09QBRA Material Name ............... BS4360 Gr5OD
UNS ............... .................. Other Designation ........... BS4360 Gr5OD/E
Type ....................... . Welded Joint Form ...... ........................ Plate
Thickness .......................... 50 mm Composition Type ................... Actual
Composition Position ..................... * Lot ID .................................
Reference ...... ................ WJ7/87
Composition
C ................................. 0.09 % M n ............................... 0.90 %
P ................................ 0.007 % S ................................ 0.006 %
Si ................................ 0.06 % C r ................................ 0.09 %
N i 0................... ............ 0.64 % M o ............................... 0.03 %
V ................................ 0.002 % C u ................................ 0.02 %
Cb ............................... 0.016 % Ti ............................ 0.004 %
B ..................................... * A l ............. .................. 1.03 %
N .............................. 0.0221% Other Components ............... O=.0086 %

[Fabrication History See PaRe 15200.1
Weld
Weld Code ................ 010.003.09QBRA Weld Type ........................... FCA
Base Metal Thickness ................ 50 mm Welding Position ....................... 3G
Preheat Temperature ............... 100 degC Metal Gap .......................... 5 mm
Interpass Temperature .............. 150 degC Passes ................................. *
Filer Specification ....................... * Filler Name ..................... Nk2O3NiC
Filler Carbon Content ................ 0.09 % Filler Metal Size .................... 2 mm
Shielding Gas ........................... * Voltage ......................... 17.5 volts
Amperagt; .................... 200-210 amps Polarity ............................ DCRP
Travel Speed .................. 24-36 cm/min Heat Input/Pass .......................... 0
Joint Preparation .................. V Groove Number of Sides ......................... I
Location wr Weld ............ lmm in HAZ Location wrt Surface ....... Back surface at root
Post-Weld Heat Temp .............. 150 degC Post-Weld Heat Time .................. 48 hr
Flux Type .............................. * Flux N am e ..............................
Weld Composition Reported? . . . . . . . . . . . . . Yes
Property Measurements
Test Type .......................... Tensile Position ............................. 4/4T
Specimen Type .................. Cylindrical Specimen Thickness .................. 50 mm
Gage Length ............................ * Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile M odulus . ........................ * Standard M ethod ......................... *
Standard Year ........................... *

Orient Test Temp US TYS TYP Elongation RA
degC N/mm,2 N/fnm2 kgf/mm2 % %

L Room 527 470 * 31 72

S- fi~ reof



Marine ~ .tutrl~u ns * * *. .. :

Material BS4360 Gr5OD Page 15200.18

Description
Material Code---... 010.003.O9QBRA Material Name .. ...... BS4360 Gr5OD
UNS ............. ..... * Other Designation .... B S4360 Gr50D/E
Type . . . . . . . . .- W elded Joint Form -- - - - - - - . . . . . . . . Plate
Thickness .. ...... ..- - 50 mm Composition Type . ......... Actual,
Composition Position .. . . . . . . Lot ID .... . . . . .. . . . . . .
Reference....... ............ J78

[ Composition See Page 15200.17
IFabrication History See Page 15200.1

I[Weld See Page 15200.17
Property Measurements
Test Type ......... Charpy V Impact Position ....... ..................... 4/4T
Specimen Type .......... ............. Full Lateral Expansion. . . .................. *

Shear Fracture................ ............. * Did Specimen Fracture? . . . . . . . . . . . . . Assumed
Did Specimen Split?" ........... * Standard Method......... ........ BS131H42
Standard Year ..... __ ----- __ *_ _ _ _ _ _ _ _

Orien Test Temp CVN Energy
degC Joules

T-L 0 -50 120
T-L 0 -50 33
T-L 0 -50 43
T-L 0 -40 146
T-L 0 -40 56
T-L 0 -40 93
T-L 0 -30 128
T-L 0 -30 26

1 T-L 0 1 -30 1 26 1

*-rot reported



Main Stutrlbabis~ t Bank ~

Material BS4360 Gr50D Page 15200.19

Description
Material Code 010.003.O9QBRA Material Name ........ BS4360 Gr5OD
UNS .................. * Other Designation............ BS4360 Gr5OD/E
Type . . . . . . . . . . W elded Joint Form . . . . . . . . . . . . . . .. Plate
Thickness .............. 50 mm Composition Type ......... Actual
Composition Position ........... * Lot ID...... .......................--
Reference ... ... .. ...... WJ,7/87

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 III 300.0

300.0 225.0

0

S 200.0 150.0

0 

0
0

0

0

0
0

0

0.0 - 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

no-t~t reported



Material BS4360 Gr50D Page 15300.1

Description
Material Code ................. 010.004.01 Material Name ............... BS4360 Gr50D
UNS ......................... * OLher Designation .................. Frostline
Type ....................... W rought M etal Form ............................... Plate
Thickness .......................... 0.75 i.i Composition Type ................... Actual
Composition Position .................... Lot ID ........................ C5830-5T
Reference . .. ........................ 3202
Composition
C ............... ........ ........ 0.11 % M n ............................... 1.31 %
P ..................................... S ... . ........................... 0.025 %
S i .. .. ... . .. .. . . .. .. .. . .. . .. .. . .. . .. .. . C r ... . ... .. ... .. .. . .. . ... .. .. . ... .. .. . . *
N i . . ... . . ... .. . .. I .. . .. .. . .. ..... ... .. . * M o . .. . .. . .. .. ... . .. .. ... . .. .. ... ... .. . *
V .. ... ... ... .. ... . ... ... ... .. .... .. .. C u ... ... ... .. ... .. ... ... .. ... ... .. .... *
C b ... ....... ................... 0.031C% T i ..................................... *

B ... ............ ... ... ................ A l ... ............ ....... ......... 0 .07 1 %
N .............. * Other Components ....... .......... None %
Fabrication History
Heat Treatment .................. ..... Q,T Producer .......................... Lukens
Year Produced ........................ 1976 Addl Info ........................... None
Source ............. .............. Lukens M elting Practice ......................... *
Ingot Position . .......................... * Killing Process .......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... N
Final Temperature .. ...................... * Final Time ............................. *
Cold W ork Strain ........................ * Aging Temperature ....................... *
Aging Time ............................. * Location *
Property Meaburements
Test Type .......................... Tensile Position ........ .................... 1/2T
Specimen Type ................. Cylindrical Specimen Thickness ................ 0.252 in
Gage Length .......................... 1 in Loading Rate ............................ *

Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile M odulus . ........................ * Standard M ethod ......................... *
Standard Year ... ......................... *

Orient Test Temp UTS TYS I TYP E!ongation RA
degF ksi ksi ksi % %

L Room 87.900 74.271 83.871 271 75.6
L Room 90.200 77.200 85.211 26.9 75.8
T Room 86.397 72.755 75.784 23.5 65.2
T Room 1 86.397 1 72.755 81.850 24.8 1 66.6

- not reported



Material BS4360 Gr5OD Page 15300.2

Description
Material Code ................... 010.004.01 Material Name .............. BS4360 Gr50D
UN S .................................. * Other Designation .................. Frosdine
Type ........ ............ .. W rought M etal Form ............................... Plate
Thickness ..... ................ . 0.75 in Composition Type ................... Actual
Composition Position ... ......... ... ....... * Lot ID .......................... C5830-5T
Reference ......................... 3202
[ Composition See Page 15300.1
[Fabrication History See Page 15300.1
Property Measurements
Test Type ------------------ Charpy V Impact Position ............................. 1/2T
Specimen Type ........................ Full Did Specimen Fracture? ... ... . .. . . .. . .. .  *
Standard M ethod ......................... * Standard Year ................. ......... *

Orien Test Temp CVN Energy Lat Expans Shear Split?
degF ft-lb mils %

L-T o -220 2 2 0 *
L-T 0 -200 17 8 6 *
L-T o -190 7 3 0 *
L-T o -180 10 7 5 *
L-T o -160 19 11 11 *
L-T 0 -140 21 16 17 *
L-T o -130 26 19 27 *
L-T o -125 34 26 27 *
L-T o -120 10 7 16 Yes
L-T 0 -115 25 23 27 *
L-T 0 -110 11 11 21 *
L-T 0 -105 39 31 36 *
L-T 0 -100 42 34 55 Yes
L-T 0 -80 46 39 65 Yes
L-T 0 -60 55 45 69 Yes
L-T 0 -40 65 56 100 Yes
L-T 0 -20 67 58 100 Yes
L-T 0 0 74 62 100 Yes
L-T 0 40 80 64 100 Yes
L-T 0 77 75 66 100 Yes
T-L A -220 6 4 0 *
T-LA -200 6 2 0 *
T-L" -180 10 8 2 *
T-L A -170 10 6 5 *
T-L A -160 10 7 5 Yes
T-LA -160 4 2 5 *
T-LA -150 12 8 10 *

T-L A -140 13 9 11 *
T-LA -130 14 9 11 *
T-LA -120 11 11 21 Yes
T-L A -110 16 16 31 Yes
T-LA -100 19 19 47 *
T-L "  -80 22 24 45 *

T-LA -60 25 25 67 *

T-L A -50 29 27 80 *

(continued)
- not reported



Material BS4360 Gr5OD Page 15300.3

(continued)
Orien Test Temp CVN Energy Lat Expans Shear Split?
_________ degF ft-lb mils%
T-L a -40 35 35 92 Yes
T-L a -20 36 36 100 Yes
T-L A 0 38 40 100
T-L A40 38 41 100 Yes

I T-L A77 1 37 1 39 1 100 Yes

-not reported



Material BS4360 Gr50D Page 15300.4

Description
Material Code ................... 010.004.01 Material Name ............... BS4360 Gr50D
UNS ................................... * Other Designation .................. Frostline
Type - _ -- _ -------------- W rought M etal Form .............................. Plate
Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... C5830-5T
Reference ............. 3202

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

- ft-lb400.0 3000

300.0 225.0

200.0 150.0

100.0 0 75.0
0 0

0

0  0 0 & A
OA0A-A A

0.0 60 A° " 60 0.0

I I , I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- not reprted



M arn Stutua Toghes Dat * B *

Material BS4360 Gr5QD Page 15300.5

Description
Material Code .................. 010.004.01 Material Name............ BS4360 Gr50D
UNS .. . . . . . . . . . . . . . . . - * Other Designation .. . . . . . . .. Frostline
Type.....................--Wrought Metal Form ................ Plate
Thickness ....................... 0.75 in Composition Type .................. Actual
Composition Position................ ... * Lot ID ............. C5830-5T
Reference........ .... ............. 3202
1Composition See Page 15300.1
I Fabrication History See Page 15300.1
Property Measurements
Test Type ........... Dynamic Tear Position ................ 12T
Specimen Type............... Dynamic Tear Notch Preparation.......... Pressed
Specimen Thickness . ....... 0.625 in Loading Rate .................
Standard Method ..... __. .......... * - Standard Year ...............

Orien Test Temp DT Energy Frac Apear
_________ degF ft-lb%
L-T 0 -175 25 2
L-T 0 -150 .30 5
L-T 0 -100 100 17
L-T 0 -75 150 32
L-T 0 -50 290 42
L-T 0 -30 850 86
L-T 0 -15 600 79
L-TO0 0 880 100
L-T 0 40 720 100
L-TO0 75 720 100
T-L A -175 30 2
T-L A -150 35 8
T-L A -100 80 11
T-L A-75 80 38
T-L A 50 145 48
T-L A -35 185 62
T-L -20 205 63
T-L -10 235 64
T-LA 0 350 100
T-L A40 405 100

I T-L 1 75 1 420 1 100 1

*-not reported



Material BS4360 Gr5OD Page 15300.6

Description
Material Code...... ........... 010.004.01 Material Name.............. BS4360 Gr50D)
UNS ................................ * Oiher Designation ......... Frostline
Type ............ Wrought Metal Form................ Plate
Thickness ............... 0.75 in Composition Type .......... Actual
Composition Position........................ Lot ID...................... C5830-5T
Reference . . . . . . . .. - . - 3202

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 I 2400.0

2400.0 1800.0

S1600.0 1200.0

0 0

0 0

800.0 0600.0

A
0

0

0.0 000.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5QD Page 15400.1

Description
Material Code........ ......... 010.005.01 Material Name........ BS4360OGr50D
tINS .. .. .. . . . .. . . Other Designation .. . . . . . . . . Frostline
Type ... ......... Wrought Metal Form......................... .-- Plate
Thickness ...... ........... 1 1/8 in Composition Type .......... Actual
Composition Position........................ Lot ID .............. .......... B0469-2C
Reference ......................... 3201
Composition
C ........................ 0.19% Mn................ 1.32%
P ............................ * S.............................0005%
Si . . . . . . . . . . . . . . . . . - Cr . ................................ *

N i .. . . . .. . . . . . . . . . . . . . . . . .. . .. . . . . * o . . . . . . . . . . . . . . . . . . *

Na...... ....................... ... * Cu.................................... *

B. ................. Cu......... l................................ *
Cb ..... ............. %T.............Copnts.................. n

Fabrication History
Heat Treatment .. . . . . . . . . . .. Q,T Producer . . . . . . . . . . . . .. Lukens
Year Produced...................... 1976 Addi Info.............. None
Source.......................... Lukens Melting Practice.............*
Ingot Position............................. Killing Process.......................*
Process Temperature........................ Process Time ..............
Rolling Conditions.......................... Final Processing ............ ........... N
Final Temperature.......................... Final Time ...............
Cold Work Strain.......................... Aging Temperature............
Aging Time ........... ........... Location ............................
Property Measurements
Test Type ......... ........ Tensile Position . ............. 1/4T
Specimen Type................. Cylindrical Specimen Thickness......... 0.252 in
Gage Length........................1I in Loading Rate ...............
Tensile Strength Offset...................... Tensile Yield Point ....................
Uniform Elongation......................... Tensile M14xlulus......................
Standard Method _________-.. ... ... Standard Year .... . ... . .... .

Orient Test Temp UTS - IV Elongation RA
_______ degF ksi ksi % %_____

L 809. 80.2 26276.6
L 80 94.2 *27.5 77.3
T 80 91.4 79.3 26.3 73.6
T 1 80 - 92.5 - 81.8 - 26.4 - 73.2

*-not reported



Material BS4360 Gr50D Page 15400.2

Oescrlptlon
Material Code ................. 010.005.01 Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation .................. Frostine
Type ....................... W rought M etal Form ............................... Plate
Thickness ......................... 1 1/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... B0469-2C
Reference ........................ 3201

('Composition See Page 15400.1
IFabrication History See Page 15400.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. I4T
Specimen Type ........................ Full Did Specimen Fracture? .... . . . . . . . . . . . . . . .  *
Standard Method ......................... * Standard Year ........

Orien Test Temp CVN Energy Lat Expans Shear Split?
degF ft-lb mils %

L-T o -240 5 2 0
L-T 0 -220 10 4 0 *

L-T 0 -200 11 5 9 *

L-T o -190 7 4 0 *

L-T o -180 42 28 11
L-T o -160 54 36 17 *

L-T o -150 62 45 19 *
L-T 0 -140 71 52 23 *
L-T o -120 76 56 38 *
L-T 0 -100 81 59 44 Yes
L-T 0 -90 95 67 52 Yes
L-T o -80 106 74 60 *

L-T o -60 118 82 74 *
L-T 0 -50 149 93 100 Yes
L-T 0 -40 142 90 100 *
L-T o -30 132 86 82 *
L-T o -20 122 84 78
L-T 0 -10 161 94 100 Yes
L-T o 0 165 94 100 Yes
L-T 0 40 175 96 100 Yes
T-LA -220 3 1 0
T-LA -200 15 10 0 *

T-L -180 13 6 5 *

T-LA -160 44 31 11
T-L" -150 28 18 11 *

T-LA -140 39 29 11
T-LA -120 33 23 21 *
T-L' -110 47 34 31 *
T-L A -100 48 36 36
T-L a -90 56 44 48
T-L £ -80 72 55 38
T-L* -60 70 56 53
T-L* -40 82 63 65 *

T-L & -30 91 70 58
T-L a -20 66 58 62 Yes

(continued)
not reported



Material BS4360 Gr50D Page 15400.3

(continued)
Orien Test Temp CVN Eneigy Lat Expans Shear Split?

degF ft-lb mils %
T-LA -10 107 78 85 *

T-LA 0 100 73 82
T-L A 20 115 84 100 *

T-LA 40 126 88 100 *

T-L A 60 132 84 100 *

- not reported



Material BS4360 Gr5OD Page 15400.4

Description
Material Code ........ 010.005.01 Matenial Name ........ BS4360 Gr5OD
UNS . . . . . . . . .. . . .. . . . . * Other Designation .. . . . . . . .. Frostline
Type........... - Wrought Metal Form ............................ Plate
Thickness ............... 1 1/8 in Composition Type .................. Actual
Composition Position........... * Lot ID........................ B0469-2C
IReference 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 II 300.0

300.0 225.0

0

0

0

0A

0 0

00000 0A0A0 75.0

0
0A

0 A&A

A

0 OA

0.0 0OA 0.

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reportd



Material BS4360 Gr5OD Page 15400.5

Description
Material Code.... ............. O010.005.01 Material Name........ BS4360 Gr5OD
UNS .. . . . . . . . . . . . . . . . . Other Designation .. . . . . . . . Frostline
Type ....................... Wrought Metal Form.............................. Plate
Thickness ..... .................. 11/8 in Composition Type.......... Actual
Composition Position ............... ..... * Lot ID .............. 10469-2C
Reference . . . . . . . . . . . . . 3201

[Composition See Page 15400.1
[Fabrication History See Page 15400.1
Property Measurements
Test Type ............. .. Dynamic Tear Position .......................... 1/4T
Specimen Type ........ Dynamic Tear Notch Preparation ............. Pressed
Specimen Thickness . . .. .. ... 0.625 in Loading Rate ... .... .... . ....
Standard Method ... ... *_ Standard Year .....

Orien Test Temp DT Energy Frac Apear
S ~degF ft-lb %______

L-T 0 -140 25 0
L-TO0 -100 75 8
L-T 0 -50 600 48
L-T 0 -35 335 40
L-T 0 -25 700 54
L-T 0 -15 1060 67
L-T 0 0 1455 100
L-T 0 25 1700 100
L-T 0 50 1620 100
L-T 0 75 1495 100
T-LA -140 20 0
T-L A-100 80 10
T-L A-50 185 31
T-L A-25 300 39
T-LA 0 540 54
T-L A25 730 73
T-L A50 980 92
T-LA 75 940 100
T-L A100 970 100
T-L A120 1 1020 100

-not reported



Main *tutrl.og s Dat Bank

Material BS4360 Gr5OD Page 15400.6

Dscriptionl
Material Code .................. 010.005.01 Material Name ......... BS4360 Gr5OD
UNS .. . . . . . . . . . . . . . . . . * Other Designation ... . . .. . .... Frostline
Type ............ Wrought Metal Form ............... Plate
Thickness . .. .. .... . ... 1 1/8 in Composition Type .... ...... Actual
Composition Position . ...... ... * Lot ID ....... ...... B0469-2C
Reference ...... 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
I ft-lb

3200.0 I 12400.0

2400o.0 1800.0
0

0

S1600.0 1200.0

U 0

800.0 0 A600.0

01

0.0 00.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

notb rqported



Material BS4360 Gr5OD Page 15500.1

Description
Material Code -O-l----O1.606.01 Material Name......-.........BS4360 Gr5OD
UNS .. . . . . . . . - - - Other Designation .. . . . . . . . . Frosdline
Type ........ Wrought Metal Form............... ...... ........ Plate
Thickness . . . . . . . . . . . ... 6 in Composition Type . . . . . . . . .. Actual
Composition Position .. .... Ladle Lot ID.................... ...... B 1908-3
IReference 3202
Composition
C ....... . .... 0.14% Mn.............................. 1.44%

P . .. . . . .. . . . . . .. . . .. . . . . . . . . . . .. . . * . . . . . . . . . . . . . . . . . 0 0 6
P......................................S... r...........................-0.09%
Si................................... .. Cr% o .............................. 0.29%

Ni ........................ ...... 0.028% Mo .............. ............ 009
BV ..... ..................... ...... * Al................................003
Cb........................ .... 26 * te onns.................... Nn

Fabrication History
Heat Treatment ............ Q,T Producer....................... Lukens
Year Produced..................... 1978 Addl Info.......................... None
Source .................... Lukens Melting Practice............. ... *

Ingot Position ................ * Killing Process........................ *

Process Temperature ........... * Process Time................ ....... ... *
Rolling Conditions............* Final Processing....................... *
Final Temperature ................ ....... * Final Time.................. ......... *
Cold Work Strain ............ ................ Aging Temperature.............-.........
Aging Time . . . . . . .. .. * Location .. . . . . . .
Property Measurements
Test Type..................... Tensile Specimen Type .......... Cylindrical
Specimen Thickness.................0.252 in Gage Length 1............. in
Loading Rate.............................. Tensile Strength Offset ................... *
Uniform Elongation......................... Tensile Modulus....................... *
Standard Method - .....--..... * Standard Year .....

Position Orient Test Temp UTS TYS TYP Elongation RA
_____degF ksi ksi ksi % %____

0/TL 80 86.7 71.7 73.7 27.0 75.8
0/4T L 80 90.2 *72.2 25.8 76.2
1/2T L 80 79.6 57.5 58.8 30.0 73.0
1/2T L 80 80.0 57.3 59.6 29.5 72.1
1/4T L 80 79.7 58.6 60.1 29.0 73.4
1/4T L 80 81.0 *59.2 29.4 75.0

OA4T T 80 89.2 *72.2 27.2 73.0
OA4T T 80 90.2 *69.2 25.6 75.8
1/2T T 80 81.1 56.1 28.5 69.8
1/2T T 80 81.2 57.0 28.4 70.9
1/4T T 80 80.2 58.1 58.6 28.9 73.8

1 1/4T I T 1 80 1 80.2 1 59.1 1 61.2 1 29.4 1 74.2 1

*-not rqept



Material BS4360 Gr50D Page 15500.2

Description
Material Code ........... ... 010.006.01 Material Name .... ..........- BS4360 Gr50D i
UN S ....................... .. . . . * O ther Designation .................. Frostline
Type ................ .. ... W rought M etal Form . .................... ........ Plate
Thickness ............ ... ... 6 in Composition Type ................... Actual.
Composition Position ....... Ladle Lot ID ........................... B1908-31
Reference . 3202
I Composition See Page 15500.1
Fabrication History See Page 15500.1
Property Measurements
Test Type .......... ... ... Charpy V Impact Specimen Type ........................ Full
Did Specimen Fracture? . ...... .......... * Did Specimen Split? .....................
Standard M ethod .... . . .... . .... .... * Standard Year ..........

Position Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

0/4T L-T 0 -220 4 1 0
1/4T L-T 0 -220 2 1 0
0/4T L-T o -200 5 2 0
1/4T L-T 0 -200 7 5 0
0/4T L-T o -180 14 7 3
1/2T L-T o -180 4 2 0
1/4T L-T o -180 14 9 0
0/4T L-T 0 -160 47 33 6
1/2T L-T 0 -160 9 4 0
1/4T L-T o -160 18 12 3
0/4T L-T 0 -140 60 45 12
1/2T L-T o -140 7 4 0
I/4T L-T 0 -140 44 33 10
0/4T L-T 0 -130 64 47 12
1/4T L-T 0 -130 27 19 6
0/4T L-T o -120 21 14 6
0/4T L-T 0 -120 53 38 10
1/2T L-T o -120 19 13 6
1/4T L-T 0 -120 6 3 3
0/4T L-T 0 -110 80 63 23
1/4T L-T 0 -110 75 64 12
0/4T L-T 0 -100 88 70 28
1/2T L-T 0 -100 55 42 15
1/4T L-T 0 -100 85 71 20
1/2T L-T 0 -90 26 21 6
0/4T L-T 0 -80 106 79 39
1/2T L-T o -80 45 35 12
1/4T L-T 0 -80 87 70 25
12T L-T 0 -70 60 48 15
0/4T L.T 0 -60 111 81 52
1/2T L-T 0 -60 88 72 41
1/4T L-T o -60 110 78 46
0/4T L-r o -50 108 79 49
1/2T L-T 0 -50 82 65 40
1/4T L-T 0 -50 120 91 58

(continued)
- ot reported



Material BS4360 Gr50D Page 15500.3
(continued)________Position Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
0/4T L-T 0 -40 120 89 57
1/2T L-T 0 -40 45 38 36
1/2T L-T 0 -40 64 52 33
1/4T L-T 0 -40 105 73 49
1/2T L-T c -30 85 67 52
1/2T L-T 0 -30 88 70 57
1/4T L-T 0 -30 127 85 60
1/4T L-T 0 -30 130 87 66
0/4T L-T 0 -20 142 90 78
1/2T L-T 0 -20 110 84 70
1/4T L-I o -20 159 91 100
0/4T L-T 0 -10 130 89 78
1/2T L-T 0 -10 134 90 92
0/4T L-T 0 0 164 94 100
1/2T L-T 0 0 130 88 100
1/4T L.T 0 0 155 95 80
0/4T L-T 0 20 164 96 100
1/2T L-T o 20 145 93 100
1/4T L-T 0 20 181 95 100
0/4T L-T 0 40 167 98 100
1/2T L-T 0 40 132 86 100
1/4T L-T 0 40 175 95 100
0/4T L-T 0 60 166 99 100
1/2T L-T 0 60 134 90 100
1/4T L-T 0 60 170 90 10
0/4T T-L A -200 4 1 0
1/4T T-L" -200 2 2 0
0/4T T-L A -180 5 3 0
1/2T T-L A -180 4 1 0
1/4T T-L " -180 6 2 0
0/4T T-L " -160 23 14 3
1/2T T-L" -160 3 2 0
1/4T T-L" -160 14 8 0
1/4T T-L A -150 22 13 3
0/4T T-L A -140 47 33 10
I/2T T-LA -140 27 18 3
1/4T T-L A -140 6 2 0
0/4T T-L A -130 60 46 12
1/4T T-LA -130 28 19 6
0/4T T-L A -120 71 55 19
1/2T T-L A -120 28 21 6
1/4T T-L A -120 40 30 10
1/2T T-L A -110 29 21 6
0/4T T-L A -100 66 50 19
1/2T T-L A -100 52 42 17
1/4T T-L A -100 59 48 15
1/2T T-L A -90 22 17 5

(continued)•- not reported



Material BS4360 Gr5OD Page 15500.4

(continued)__________ _____

Position Orien Test Temp CVN Energy Lat Expans Shear
dcgF ft-lb mils %_______

0/4T T-L -80 77 59 31
1/2T T-L -80 45 37 30
1/4T T-L -80 60 50 20
0/4T T-L A-60 85 63 41
1/2T T-L A-60 53 43 33
1/4T T-L A-60 67 54 27
0/4T T-LA -50 80 60 35
1/2T T-L A-50 47 40 33
1/4T T-L A-50 68 56 38
0/4T T-LA 40 97 68 45
1/2T T-L A-40 82 66 44
1/4T T-1- A40 73 55 38
1/2T T-L -35 65 55 38
0/4T T-L A-30 104 78 57
1/2T T-L A-30 78 63 44
1/4T T-L A-30 87 71 50
0/4T T-L A-20 109 77 72
1/2T T-LA .20 67 51 42
1/4T T-L A-20 97 78 63
0/4T T-L A-10 95 72 50
1/2T T-L A-10 78 64 55
1/4T T-L A-10 97 75 55
0/4T T-L -5 125 91 78
1/4T T-L A -5 100 82 60
0/4T T-L A 0 150 96 100
1/2T T-L a 0 92 70 65
1/4T T-LA 0 143 93 100
0/4T T-L A10 139 91 100
1/2T T-LA 10 82 64 62
0/4T T-LA 20 127 90 78
1/2T T-LA 20 125 87 100
1/4T T-L A20 140 93 100
0/4T T-L A40 152 95 100
1/2T T-L A40 119 87 100
1/4T T-L A40 143 91 100
0/4T T-LA 60 143 92 100
1/2T T-LA 60 115 87 100

I 1/4T I T-L 1 60 1 145 1 90 1 100

*-not reporte



Material BS4360 Gr5OD Page 15500.5

Description
Material Code .................. 010.006.01 Material Name.............. BS4360 Gr5OD
UNS . . . . . . . . . . . . . . . . . . * Other Designation .. . . . . . . . . Frostline
Type ...................... Wrought Metal Form ............................ Plate
Thickness.......................... 6 in Composition Type.......... Actual
Composition Position ................. Ladle Lot ID.............. B 1908-3
Reference.............. ........... 3202

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 I' I 300.0

300.0 225.0

00

0

'~200.0 2 a 150.0
> ~0 A62 & 6

00

100.0 £8 a Q&A a 75.0

0. 6 A

-200 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not rt



Material BS4360 Gr50D Page 1 5oo.6

Description
Material Code ................... 010.006.01 Material Name ............ BS4360 Gr50D
UN S .... ............................... * Other Designation .................. Frostline
Type ----------------------- W rought M etal Form ............................... Plate
Thickness ............................ 6 in Composition Type .................. Actual
Composition Position .................. Ladle Lot ID .......................... B1908-3
Reference ........................... 3202

[ Composition See Page 15500.1
IFabrication History See Page 15500.1
Property Measurements
Test Type ............. Dynamic Tear Position ............................ 1/4T
Specimen Type ...... ... Dynamic Tear Notch Preparation .................. Pressed
Specimen Thickness ............ ... 0.625 in Loading Rate ............................ *

Standard Method *........................... Standard Year YYYYYYYYYYYYYYYYY *
Orien Test Temp DT Energy Frac Apear

degF ft-lb %
L-T 0 -100( 20 7
L-T 0 -50 65 20
L-T 0 -25 170 25
L-T 0 -10 545 41
L-T o 0 620 43
L-T o 15 700 54
L-T 0 35 865 77
L-T 0 40 1410 99
L-T 0 50 1625 100
L-T 0 80 1440 100
T-L A -100 20 5
T-L a -50 75 21
T-L A -25 155 29
T-L" 0 390 34
T-L A 15 570 36
T-L A 35 795 69
T-L 50 880 78
T-L A 65 1025 89
T-L A 80 1155 100
T-L A 100 1320 100

- not reported



Material BS4360 Gr5OD Page 15500.7

Description
Material Code ................... 010.006.01 Mlaterial Name ....... BS4360 Gr50D
UNS....... ....... ................. * Other Designation .................. Frostline
Type........... ............ Wrought Metal Form ......................... ..... Plate I
Thickness........................... 6 in Composition Type.......... Actual
Composition Position .................. Ladle Lot ID.......................- B1908-3
Reference - . . . .. . . . .. 3202

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
3200.0 ' I 2400.0

2400.0 1800.0

0

0
0

1600.0 A1200.0

U0

800.0 00 A600.0

0.0 00.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 15600.1
Description
Material Code ................... 010.007.01 Material Name .............. BS4360 Gr5OD
UNS ................................... * Other Designation .................. Frostline
Type ....................... Wrought Metal Form .............................. Plate
Thickness ............................. 4 in Composition Type ................... Actual
Composition Position .................. Ladle Lot ID .......................... B1908-5A
Reference ............................ 3202
Composition
C ................................. 0.14 % M n ............................... 1.44 %
P ...................................... * S ... . ........................... 0.006 %
Si ..................................... Cr ........................... 0.29%
N i ........... .................... 0.28 % M o ............................... 0.09 %
V ................... ...... .. . .. * C u .................................... *

C b .............................. . 0.026 % T i ..................................... *

B ................................. ..... Al ........................... 0.03%
N ..................................... * Other Comonents .................. None %
Fabrication History
Heat Treatment ........................ Q,T Producer ........................... Lukens
Year Produced ........................ 1978 Addl Info ............................ None
Source ............................ Lukens M elting Practice ......................... *
Ingot Position . .......................... * Killing Process ....... . ................ *
Process Temperature ...................... * Process Time ............................ *
Roiling Conditions ....................... * Final Processing ......................... *
Final Temperature ........................ * Final Time .............................. *
Cold W ork Strain . ....................... * Aging Temperature ....................... *
Axina Time ................. * Location *
Property Measurements
Test Type .......................... Tensile Specimen Type ................. Cylindrical
Specimen Thickness ................. 0.252 in Gage Length .......................... I in
Loading Rate ........................... * Tensile Strength Offset .................... *
Uniform Elongation ...................... * Tensile Modulus ......................... *
Standard Method .............. * Standard Year .......Position Orient Test Temp UTS TYS TYP Elongation RA

degF ksi ksi ksi % %
0/4T L . 88.2 73.2 76.2 27.4 76.2
0/4T L 80 87.7 72.2 75.2 27.7 76.6
1/2T L 80 81.7 61.0 62.0 27.1 68.2
1/2T L 80 83.4 62.9 65.8 27.5 73.6
1/4T L 80 83.2 64.1 69.1 28.7 75.0
1/4T L 80 83.4 63.5 69.1 29.5 76.0
0/4T T 80 87.7 * 69.2 26.9 74.6
0/4T T 80 88.2 * 73.2 25.8 74.6
1/2T T 80 80.7 59.8 63.2 26.6 67.5
1/2T T 80 81.2 58.8 59.6 27.5 73.4
1/4T T 80 83.4 62.2 64.5 28.1 72.3
/4T T 80 83.7 * 58.7 28.6 74.6

• - not reported



Material BS4360 Gr50D Page 15600.2

Description
Material Code ................ 010.007.01 Material Name ............... BS4360Gr50D
UN S ................................... O ther Designation .................. Frosdine
Type ..................... W rought Metal Form ....... ...... ................. Plate
Thickness ............................ 4 in Composition Type ................... Actual
Composition Position .................. Ladle Lot ID ......................... B1908-5A
Reference .......................... 3202
Composition See Page 15600.1
Fabrication History See Page 15600.1
Property Measurements
Test Type .................. Charpy V Impact Specimen Type ........................ Full
Did Specimen Fracture? . . . . . . . . . . . . . . . . . . .  Did Specimen Split? . . . . . . . . . . . . . . . . . . . . . . *

Stndard Method ....... Standard Year .......................
Position Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
0/4T L-T 0 -220 2 1 0
0/4T L-T 0 -200 12 7 0
0/4T L-T 0 -180 9 4 0
1/4T L-T 0 -180 5 2 0
0/4T L-T o -170 44 32 6
0/4T L-T 0 -160 60 44 12
1/4T L-T o -160 10 6 0
1/4T L-T 0 -150 78 62 19
0/4T L-T 0 -140 78 61 19
1/4T L-T o -140 14 9 3
1/4T L-T 0 -130 59 47 12
0/4T L-T 0 -120 78 62 19
1/4T L-T 0 -120 73 58 15
0/4T L-T 0 -110 76 59 19
1/4T L-T 0 -110 61 48 12
0/4T L-T 0 -100 103 77 37
1/4T L-T 0 -100 77 62 19
0/4T L-T 0 -90 106 82 37
1/4T L-T 0 -90 108 87 37
0/4T L-T 0 -80 105 80 41
1/4T L-T 0 -80 101 76 31
1/4T L-T 0 -75 127 95 54
0/4T L-T 0 -70 99 72 41
1/4T L-T 0 -70 147 89 70
0/4T L-T 0 -60 167 98 100
1/4T L-T 0 -60 135 91 61
0/4T L-T 0 -50 123 87 55
1/4T L-T 0 -50 134 97 62
0/4T L-T 0 -40 132 90 70
1/4T L-T 0 -40 168 97 89
0/4T L-T 0 -30 121 89 60
0/4T L-T 0 -20 172 98 100
1/4T L-T 0 -20 182 97 100
0/4T L-T o 0 176 100 100
I/4T L-T o 0 157 92 84

(continued)
- not reported



Material BS4360 Gr50D Page 15600.3

(continued)
Position Orien Test Temp CVN Energy Lat Expans Shear

dcgF ft-lb mils %

1/4T L-T 0 20 179 93 100
0/4T L-T 0 40 172 96 100
1/4T L-T 0 40 174 95 100
0/4T L-T 0 80 177 94 100
1/4T L-T 0 80 179 96 100
0/4T T-L -220 5 1 0
0/4T T-L --200 8 3 0
1/4T T-L A -200 9 4 0
0/4T T-LA -180 37 24 6
1/4T T-L A -180 8 3 0
0/4T T-LA -170 12 7 3
0/4T T-L A -160 9 3 3
1/4T T-LA -160 17 9 3
0/4T T-L A -150 30 20 6
0/4T T-L A -140 57 40 12
1/4T T-L A -140 23 16 5
0/4T T-LA -130 15 8 3
1/4T T-L A -130 32 23 6
0/4T T-L A -120 63 47 19
1/4T T-LA -120 35 26 6
1/4T T-L A -120 68 54 12
1/4T T-L A -110 49 37 10
0/4T T-L A -100 61 47 19
1/4T T-L A -100 70 54 15
0/4T T-L -80 74 56 28
1/4T T-L A -80 73 57 19
0/4T T-L A -60 92 67 38
1/4T T-L A -60 82 65 29
0/4T T-L A -50 86 66 38
1/4T T-L A -50 98 79 35
0/4T T-L A -40 111 84 57
1/4T T-L A -40 115 85 52
1/4T T-L A -30 106 78 46
0/4T T-L A -20 103 73 58
1/4T T-L A -20 147 91 83
0/4T T-L A -10 118 83 68
0/4T T-LA 0 153 93 100

1/4T T-LA 0 155 95 100
1/4T T-L A 10 157 93 100
0/4T T-L A 20 156 95 100
1/4T T-LA 20 139 90 81
0/4T T-L A 40 155 95 100
1/4T T-L A 40 156 94 100
0/4T T-LA 81 152 95 100
1/4T T-LA 81 156 94 100

- not reported



Main Srutu.4t .. , quVps OaaB n

Material BS4360 Gr5OD Page 15600.4

Description
Material Code... .............. 010.007.01 Material Name ....... BS4360 Gr5OD
UNS .. . . . . . . . . . . . . . . . . Other Designation .. . . . . . . . . Frostline
Type -----------.... Wrought Metal Form......................... .Plate
Thickness .. ... ..................... 4 in Composition Type.......... Actual
Composition Position . ................ Ladle Lot ID ............. B1908-5A
Reference ........ 3202

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 300.0

300.0 225.0

W 20.0A 150.0
> A

0100

100.0 OO0O0A 75.0

0A

0

A 0

0.0 80.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Material BS4360 Gr5OD Page 15600.5

Description
Material Code .................. 00.007.01 Material Name.............. BS4360 Gr5OD
UNS............................. Other Designation ................. Frosline
Type ...................... Wrought Metal Form ............................ Plate
Thickness .............. 4 in Composition Type .................. Actual
Composition Position ......... Ladle Lot ID ....................... B11908-5A
IReference . . .. ....... ............. 3202
1 composition See Paite 15600.1
1 Fabrication History See Page 15600.1
Property Measurements
Test Type ................... Dynamic Tear Position ...................... ...... 1/4T
Specimen Type ........ Dynamic Tear Notch Preparation .................. Pressed
Specimen Thickness......... 0.625 in Loading Rate ............... *

Standard Method .................. Standard Year ..............

- F --n Test Temp DT Energy Frac Apear
_________ degF ft-lb%
L-T 0 -75 259
L-T 0 -50 330 14
L-T 0 -40 320 16
L-T 0 -25 395 23
L-T 0 0 285 42
L-T 0 10 1020 48
L.T 0 25 1560 90
L-T 0 78 1615 94

L- 0100 1670 100
L-T 0 125 1620 100
T-L & -.75 45 10
T-L A-50 65 23
T-L A -25 140 27
T-LA 0 400 41
T-LA 25 580 60
T-L A40 755 70
T-L A50 870 74
T-L A78 1140 97
T-L & 100 1010 100
T-L a 125 1215 100

*.not reported



Material BS4360 Gr5OD Page 15600.6

Description -
Material Code.......... 010.007.01 Material Name .......... BS4360 Gr5OD
UNS ..... *............ Other Designation...... ............ Frostline
Type............ Wrought Metal Form .............................. Plt
Thickness ................ 4 in Composition Type ................... ActualI
Composition Position ......... Ladle Lot ID ........... .............. B11908-5A
Reference ... ...... 3202

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
3200.0 ' I 2400.0

2400.01800.0

0
0 0

-~ 0

S 1600.0 1200.0

0

800.0 A600.0

00
0

0.0 8A0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Material BS4360 Gr50D Page 15700.1

Description
Material Code ------------- _---- 010.008.01 Material Name ............... BS4360 Gr5OD
UNS ..... ........................... * Other Designation Frosdine
Type ---------------------- W rought Metal Form ................... Plate

Thickness . .......................... 4 in Com position Type Actual

Composition Position........... Lot ID ........................... D3007-3
Reference ------------- 3201
Composition
C ..... ........................... 0.14 % M n ... ........................... 1.4 1 %
P ................................ 0.0 11 % S ................................ 0.02 1 %
Si ............. ............... ... 0.24 % C r ................................ 0.20 %
Ni .. ..... .... .................... 0.23% M o ............................... 0.06%
V . .... ... ... .......................... * C u .............................. .. 0 .23 %
C b ................. .............. 0.026 % T i .................................... *
B ... A.............................. A ............................... 0.049 %
N ............... Other Components .................. None %
Fabrication History
Heat Treatment .......................... N Producer ........................... Lukens
Year Produced ........................ 1979 Addl Info .......................... None
Source ............................ Lukens M elting Practice ......................... *
Ingot Position ........................... * Killing Process .......................... *
Process Temperature ...................... * Process Time .................... ... *
Rolling Conditions ....................... * Final Processing .................... N
Final Temperature ................ 1650 degF Final Time .............................. *
Cold W ork Strain .... ............. . ... * Aging Temperature ....................... *
Aging Time ............. * Location ........................ *
Property Measurements
Test Type .......................... Tensile Position ............................. 1/2T
Specimen Type .................. Cylindrical Specimen Thickness ................. 0.252 in
Gage Length .... ..................... 1 in Loading Rate ........................... *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile Modulus ......................... * Standard Method ............ ........
Standard Year ......... ...... *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

L 80 73.7 47.7 49.3 34.9 77.7
L 80 75.9 48.7 51.3 37.2 77.3
T 80 74.4 48.5 49.7 31.4 70.2
T 80 76.8 49.9 51.1 31.7 71.3
S 80 1 74.2 46.3 46.9 21.2 38.3
S 80 1 74.4 47.1 48.1 24.2 54.5

* - not repr ted



Marine Stutua Togns Dat Bank

Material BS4360 Gr5OD Page 15700.2

scwiptlo
Material Code ............ 010.008.01 Material Name ........... BS4360 GrOOD
UNS .................. Other Designation .......... Frostline
Type ............ Wrought Metal Form........................ Plate
Thickness............... 4 in Composition Type .................. Actual
Composition Position...........* Lot ID......................... D3007-3
Referv= . ..... ..ce ... . 3201

[ Composition See Pate, 15700.1
[ Fabrication History - See Page 15700.1
Property Meoasuremnents
Test Type ........ Fractire Toughness Position .......................... 12T
Specimen Type ................... Compact Specimen Thickness ................... I in
Crack Length.............................. Loading Type........................*
Loading Rate.............................. KQ ..................... *
KIc .................................... Valid Klc? ................

Reason for Invalid ............ I ............................... 
KJc .................................... Jlcpr............. Per Standard
Curve Shape............................. Standard Method ........... E813

Ore Test Temp,- COIi CODIc - JI - max -Tear Mod
degF in in in-Ib/in2 in-lb/in2- in-lbfln**2

L-T 72 0.0211 0.0216 2801 2315 198.8
T-L 72 0.0113 0.0137 1256 1364 150.9
T-L 72 0.0126 0.0142 1550 1437 139.4
S-L 72 0.0060 0.0067 622 630 88.1

I S-L 72 10.0079 J0.0084 1 843 1 796% 80.4 I

*-not rqored



Material BS4360 Gr50D Page 15700.3
Description
Material Code ................... 010.008.01 Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation .................. Frostline
Type .................... Wrought Metal Form ............................... Plate
Thickness ............................ 4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D3007-3
Reference ............................ 3201

[ Composition See Page 15700.1
[Fabrication History See Page 15700.1

Property Measurements
Test Type .................. Charpy V Impact Position .......................... 2T
Specimen Type ........................ Full Did Specimen Fracture? ...............
Did Specimen Split..? ...................... * Standard Method .................
Standard Year .............. *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o -140 4 2 0
L-T o -120 16 12 3
L-T o -100 11 9 3
L-T 0 -80 40 34 6
L-T o -60 72 64 15
L-T 0 -50 33 33 21
L-T o -40 52 46 27
L-T 0 -30 92 74 35
L-T 0 -20 146 80 70
L-T o 0 129 80 66
L-T o 20 129 87 68
L-T 0 30 129 92 79
L-T 0 40 146 91 100
L-T o 60 154 89 100
L-T 0 76 141 82 100
L-T 0 100 137 89 100
L-SA -140 8 5 0
L-SA -130 54 44 10
L-S -120 53 43 12
L-S £ -110 25 20 6
L-S £ -100 113 93 37
L-SA -90 61 52 12
L-S£ -80 84 70 22
L-S£ -60 86 74 30
L-S -50 115 89 58
L-S£ -40 132 88 70
L-S --35 104 80 46
L-SA -30 207 97 100
L-SA -20 196 100 100
L-S & 0 222 88 100
L-S A 40 217 83 100
L-S a 76 227 103 100
T-L x -120 10 8 2
T-L x -100 18 19 6

(continued)
rinot rqxwted



Material BS4360 Gr50D Page 15700.4

(continued)
Orten Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
T-L x -80 27 25 11
T-L x -60 34 32 17
T-L x -50 31 31 23
T-L x -40 30 31 29
T-L x -20 50 44 36
T-L x 0 50 46 38
T-L x 20 62 56 63
T-L x 30 67 58 72
T-L x 40 86 72 100
T-L x 60 89 75 100
T-L x 76 96 81 100
T-L x 80 81 70 100
T-L x 100 82 73 100
T-L x 120 86 74 100
T-S o -120 12 10 5
T-S 0 -100 17 16 10
T-S 0 -80 17 18 15
T-S o -60 46 42 19
T-S 0 -50 32 32 19
T-S o -40 33 32 21
T-S o -20 40 40 42
T-S 0 -10 60 56 52
T-S 0 0 75 63 57
T-S C 10 90 68 100
T-S [ 20 70 65 74
T-S o 40 89 71 100
T-S 0 60 100 74 100
T-S [ 76 95 76 100
T-S C 100 108 80 100
T-S [ 120 99 76 100
S-L + -60 7 9 11
S-L + -50 11 13 11
S-L -40 18 25 19
S-L + -30 22 25 31
S-L + -20 16 22 36
S-L + -10 22 28 31
S-L + 0 26 32 39
S-L +  10 30 35 60
S-L +  20 40 43 66
S-L +  40 39 44 83
S-L + 60 37 46 90
S-L + 76 38 48 98
S-L + 100 46 52 99
S-L + 120 46 54 100
S-L + 140 44 54 100
S-L + 160 44 53 100

S-T o -60 10 10 1 10

(continued)
not rcorted
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(continued) _______

Orien Test Temp CVN Energy Lat Expans Shear
_________ degF ft-lb mils%
S-T 0 -50 13 16 17
S-To -40 14 16 16
S-T 0 -20 18 24 35
S-T 0 -10 17 21 35
S-T 0 0 22 26 44
S-T 0 10 23 28 50
S-T 0 20 30 38 70
S-T 0 30 35 43 76
S-T 0 40 39 45 88
S-T 0 60 45 49 98
S-T 0 76 43 49 98
S-T 0' 100 50 52 100
S-T 0 ~ 120 46 54 100
S-T 0' 140 44 49 100
S-T 0' 160 48 55 100

-not reported



Material BS4360 Gr50D Page 15700.6

Description
Material Code ................. 010.008.01 Material Name .............. BS4360 Gr50D
UNS ................................... * Other Designation .................. Frostline
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................. 4 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................... D3007-3

I Reference ............ 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb400.0 I I _ 300.0

300.0 225.0

200.0 150.0
0 o 0 0o

0 0 0

A AAo
o o~

hA 0 o ~X X

100.0 0 O x X 75.0
A =

A Oxx 0

0 0 + + +XQ . + +x + + o
a X

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- ot reported



Material BS4360 Gr50D Page 15700.7

Description
Material Code ................... 010.008.01 Material Name ............... BS4360 Gr5OD
UNS .................... ........... . * Other Designation .............. Frostline
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................ 4 in Composition Type .................. Actual
Composition Position ..................... * Lot ID ...... ................. . D3007-3
Reference ............................ 3201

[Composition See Page 15700.1
Fabrication History See Page 15700.1
Property Measurements
Test Type ... ............. Dynamic Tear Position T................. 1/T
Specimen Type ............. Dynamic Tear Notch Preparation ................. Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................
Standard Method ..... ........ * Standard Year .......

Orien Test Temp DT Energy Frac Apear
degF ft-lb %

L-T 0 -75 35 7
L-T o -50 55 17
L-T o -25 140 25
L-T o 0 495 38
L-T 0 15 580 47
L-T 0 25 520 43
L-T o 40 705 63
L-T o 50 1320 100
L-T 0 60 1365 93
L-T 0 75 1275 100
T-L --75 20 5
T-L -50 60 16
T-LA -25 120 27
T-L£ 0 195 37
T-L A 25 350 46
T-L A 40 460 61
T-L a 50 555 66
T-L A 60 550 79
T-La 75 690 100
T-La 100 680 96

* - not reportd



Material BS4360 Gr50D Page 15700.8

Description
Material Code ................... 010.008.01 Material Name .............. BS4360 GrOOD
UNS ...... ......... . . ........ Other Designation ................. Frostline
Type ...................... W rought M etal Form ............................ Plate
Thickness ........................... 4 in Composition Type ....... ...... Actual
Composition Position ..................... * Lot ID ............. ........... D3007-3
Reference ........ ................. 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lbI ' I I I I I 2 0 .
3200.0

2400.0 1800.0

0
0

1600.0 1200.0

0 hA

800.0 0 600.0
oOO

A

0&

0.0 0.0
III I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

riot reported



Material BS4360 Gr50D Page 15800.1

Description
Material Code .................. 010.009.01 Material Name ............... BS4360 Gr50D
UN S ................................... * Other Designation .................. Frostline
Type ........ Wrought Metal Form .................. ...... Plate
Thickness ............................ 4 in Composition Type ................. Actual
Composition Position . .................... * Lot ID .......................... 131908-5B
Reference .......................... 3201
Composition
C .............................. 0.14 % M n ............................... 1.46 %
P ........... 0.007% S ................................ 0.006%
Si ................................ 0.17 % C r ................................ 0.21 %
Ni ......................... 0.26% Mo ............................... 0.08%
V ..................................... * C u ................................ 0.24 %
C b ............................... 0.025 % T i ..................................... *
B ................. ................................... .......... l... . 0.032 %
N ................................... *. Other Components .................. None %
Fabrication History
Heat Treatment .......................... N Producer ........................... Lukens
Year Produced ....................... 1979 Addl Info ........................... None
Source ............ ............... Lukens M elting Practice ......................... *

Ingot Position ........................... * Killing Process ......................... *
Process Temperature ...................... * Process Time ............................ *
Rolling Conditions ....................... * Final Processing ......................... N
Final Temperature ........................ * Final Tim e .............................. *
Cold W ork Strain ........................ * Aging Temperature ....................... *
ARing Time .... ........ Location .... ........................
Property Measurements
Test Type .......................... Tensile Position ............................. 1/2T
Specimen Type .................. Cylindrical Specimen Thickness ................. 0.252 in
Gage Length .......................... 1 in Loading Rate ............................ *
Tensile Strength Offset .................... * Uniform Elongation ...................... *
Tensile M odulus ......................... * Standard M ethod ......................... *
Standard Year ........................ *

Orient Test Temp UTS TYS TYP Elongation RA
degF ksi ksi ksi % %

L 80 79.5 54.4 57.5 33.8 76.6
L 80 79.9 55.5 56.0 32.5 75.8
T 80 78.9 54.1 56.3 30.0 71.3
T 80 79.2 54.7 57.1 33.1 71.3
S 80 78.6 54.3 55.1 29.5 66.0
S 80 1 78.6 54.7 57.9 29.0 69.1

- not reporied



Material BS4360 Gr50D Page 15800.2

Description
Material Code ................... 010.009.01 Material Name .............. BS4360 Gr5OD
UN S ................................... Other Designation .................. Frosfline
Type ....................... W rought M etal Form ............................... Plate
Thickness ............................ 4 in Composition Type .................. Actual
Composition Position ..................... * Lot ID ..................... B 1908-5B
Reference ............................ 3201

[ Composition See Page 15800.1
[Fabrication History See Page 15800.1
Property Measurements
Test Type ................ Fracture Toughness Position ............................. 1/2T
Specimen Type ................... Compact Specimen Thickness .................... 1 in
Crack Length ............................ * Loading Type ........................... *
Loading Rate ........................... * KQ ..... .......... *
K Ic .................................... * V alid K Ic? ....................... ..... . *
Reason for Invalid .............. .......... .c........ *
KJc ......................... ........... * Jlcpr ......................... Per Standard
Curve Shape .......... ................. * Standard M ethod ...................... E813
Standard Year ........ ... 1987

Orien Test Temp CODi CODIc Ji imax Tear Mod
degF in in in-lb/n2 in-lb/n2 in-lb/in**2

L-T 72 0.0216 0.0300 3888 3679 284.5
L-T 72 0.0228 0.0331 4402 4102 286.3
T-L 72 0.0153 0.0228 2385 2728 252.3
T-L 72 00165 0.0217 2753 2574 209.5
S-L 72 0.0123 0.0150 1542 1631 141.1
S-L 72 0.0129 0.0130 1690 1412 146.0

-not reported



M arn Stutua Togns Dat ank

Material BS4360 Gr5OD Page 15800.3

Description
Material Code...................010.009.01 Material Name ........ BS4360 Gr5OD
UNS . . . . . . . . . . . . . . . . . . * Other Designation . . - .. . . . .. Frostline
Type............... ........ Wrought Metal Form ................. Plate
Thickness........................... 4 in Composition Type ....... .-- Actual
Composition Position.........................Lot ID .............. B 1908-513
Reference . ..................... 3201
Composition See Page 15800.1
[Fabrication History See Page 15800.1
Pro-pery Measurements
Test Type ......... Charpy V Impact Position . . ................... 1/2T
Specimen Type ............. Full Did Specimen Fracture?. . . . . . . . . . . . . . . . ..  *

Did Specimen Split?. . . . . . . . . . . . . . . . . . . . . . . . .  Standard Method .... ..........
Standard Year ......... _ .... .... .... ... *_ _

Orien Test Temp CVN Energy Lat Expans Shear
_________ degF ft-lb mils %______

L-To0 -180 8 7 0
L-TO0 -160 24 17 3
L-T 0 -140 56 45 11
L-T 0 -120 70 56 17
L-T 0 -100 61 50 17
L-T 0 -80 122 82 44
L-T 0 -60 93 72 38
L-T 0 -50 151 90 66
L-T 0 -40 149 90 68
L-T 0 -20 151 94 75
L-T 0 0 185 93 100
L-T 0 10 213 86 100
L-T 0 20 240 82 100
L-T 0 40 235 80 100
L-TO0 60 228 78 100
L-T 0 72 240 87 100
L-S A -180 7 4 0
L-S A -160 18 14 3
L-S A -140 56 46 10
L-S A -120 69 57 15
L-S A-100 108 81 37
L-S A-80 130 87 50
L-SA -60 123 84 55
L-S A -50 126 84 55
L-S A-40 192 89 100
L-S A-20 141 84 65
L-S A0 208 83 100
L-SA 10 240 77 100
L-SA 20 200 78 100
L-SA 40 240 80 100
L-S A60 240 78 100
L-S A72 239 91 100
T-L x -180 9 6 0
T-L x 1 -160 14 1 1 1 3

(continued)
-not reported
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(continued)
Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
T-L x -140 46 37 8
T-L x -120 68 56 12
T-L x -100 73 59 20
T-L x -80 71 58 23
T-L x -60 86 64 35
T-L x -50 86 67 38
T-L x -40 102 77 50
T-L x -20 112 83 60
T-L x 0 111 78 65
T-L x 20 141 87 86
T-L x 40 160 91 100
T-L x 60 148 89 100
T-L x 72 156 95 100
T-L x 100 164 90 100
T-So -180 4 3 0
T-S -160 31 23 6
T-S 0 -140 30 25 10
T-S 0 -120 57 47 15
T-S o -100 74 57 22
T-S 0 -80 88 70 31
T-S 0 -60 118 82 55
T-S C -50 107 75 50
T-S 0 -40 106 77 49
T-S c -20 110 77 60
T-S [ 0 143 95 80
T-S 0 20 162 89 100
T-S 0 40 162 87 100
T-S 0 60 170 84 100
T-S 0 72 160 92 100
T-S o 100 159 87 100
S-L + -120 7 5 3
S-L + -100 9 9 10
S-L + -80 45 40 21
S-L + -60 30 32 21
S-L + -50 45 39 33
S-L + -40 37 36 35
S-L + -20 55 49 42
S-L + 0 65 60 56
S-L + 20 80 66 70
S-L + 40 112 76 76
S-L + 60 128 82 84
S-L + 72 127 83 100
S-L + 100 125 85 100
S-L + 120 81 70 100
S-L + 140 84 72 100
S-L + 160 91 73 100
S-T o -100 6 6 6

(continued)
* - not reported

I I II I II I I I u



M arn Stutua Togns Dat Bank*

Material BS4360 Gr50D Page 15800.5

(continued) _______

Orien Test Temp CVN Energy Lat Expans Shear
_________ degF ft-lb mils%
S-T 0 -80 11 13 12
S-T 0 -60 22 24 26
S-T 0 -50 21 25 31
S-T 0 -40 25 28 28
S-T 0 -20 34 36 38
S-T 0 0 60 53 67
S-T 0 10 68 53 60
S-T 0 20 81 65 72
S-T 0 40 94 69 90
S-T 0 60 100 73 87
S-T 0 72 99 74 100
S-T 0 100) 113 80 100
S-T 0 120 95 71 100
S-T 0 140 95 67 100

L S-T 0 1 160 93 . 73 100

-not reported



Material BS4360 Gr5OD Page 15800.6

DescrIption
Material Code.................010.009.01 Material Name ..... BS4360 Gr5OD
UNS .................. Other Designation ......... Frostline
Type ...................... Wrought Metal Form ..................... Plate
Thickness . .................. 4 in Composition Type ........... Actual
Composition Position............... ...... Lot ID ................. ....... B1908-5B
Reference.... ................. 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.0 III 300.0

6O a Asl
0

300.0 0 225.0
0

A

0

15.
W 00000 0 x15.

> 
0

X

0 &A ++ +
0

0+ 0

00.000x 75.0

0 00 +
x + +

0 0 + + 0
0 000

0.0 +~ 0.0
E .. I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reported



Material BS4360 Gr5OD Page 15800.7

Description
Material Code ................... 010.009.01 Material Name .............. BS4360 Gr50D
UNS .................................. * Other Designation .................. Frostline
Type ...................... Wrought Metal Form ...... ......... Plate
Thickness .......... ................ 4 in Composition Type ................... Actual
Composition Position .................... * Lot ID .......................... B 1908-5B
Reference ............. 3201

I Composition See Page 15800.1
I'Fabrication History See Page 15800.1
Property Measurements
Test Type .............. Dynamic Tear Position .. ............... 1/2T
Specimen Type ..... ......... Dynamic Tear Notch Preparation ......... Pressed
Specimen Thickness ................. 0.625 in Loading Rate ............................ *
Standard Method ....... .... . * Standard Year ........................... *

Orien Test Temp DT Energy Frac Apear
degF ft-lb %

L 0 -100 20 3
L 0 -75 40 13
L 0 -50 160 20
L 0 -25 280 34
L 0 0 600 51
L o 10 1510 86
L 0 25 1475 84
L 0 50 1475 100
L 0 77 1455 100
L 0 100 1570 100
T A -100 25 7
T A -75 45 17
TA -50 180 26
TA -25 200 29
T £ 0 385 43
T A 25 580 58
T A 50 785 76
T A 77 960 100
T A 100 1020 100
TA 125 965 100

not trqorted



Main Stutua Togns Dat Ban

Material BS4360 Gr5QD Page 15800.8

Description
Material Code..... .............. 010009-01 Material Name ........ BS4360 GrOOD
UNS . . . . . . . . . . . . . . . . . . * Other Designation .. . - - - . . Frostline
Type . . . . . . . . . . .. W rought Metal Form .. . . . . . . . . . . . . . .. Plate
Thickness .................... ....... 4 in Composition Type.......... Actual
Composition Position........................ Lot ID ............. B 1908-5B3
Reference ........ 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
3200.0 2400.0

2400.0 1800.0

-% 0
> ~00 00

00

~ 60.0 120.0

800.0 0 010. -6. 600.0.10.

Test Temperature degC

-not rr



Material BS4360 Gr5OD Page 15900.1

Description
Material Code .......... 010.010.01 Material Name ........ BS4360OGr5OD'
UNS .. . . . . . . . . . . . . . . . Other Designation . . . . . . . ... Frostline'
Type ............ Wrought Metal Form.... ............ .............. Plate
Thickness .................. ....... 1.25 in Composition Type .......... Actual
Composition Position ..................... * Lot ID .......... ............. A1579-2AA
Reference..............3201
Composition
C ................. 0.09% Mn ...... ........................ 1.39%
P ............................... 0.004% S................ 0.008%
Si .............--............... 0.25% Cr........ ....... 0.14%
Ni ....................... 0.13% Mo .............................. 007%

C b . . . . . .. . . . . . .. . . . . . C u .. . . . . . . . . . . . . . . . 0.12 %

B - . . . . . . . . . . . . . . . . . *A l . . . . . . . . . . . . . . . . . .
IN . . . ... . . .. . Other Components .. . .. . . .. . None %

Fabrication History
Heat Treatment .. . . . . . . . . . . .- N Producer . . . . . . . . . . . . .. Lukens
Year Produced....................... 1978 AddI Info.............. None
Source........................... Lukens Melting Practice .............
Ingot Position.............................. Killing Process .............
Process Temperature......................... Process Time -................

Rolling Conditions.......................... Final Processing .... ............ N
Final Temperature................ ............ Final Time ...............
Cold Work Strain ...... . . ... .. * Aging Temperature .. ....... . .
IAizinit Time -- *... .. . Location .. . . . . . . . . . . . . . .
Property Measurements
Test Type ... ........... Teii.-'*, Position............................ 1/2T
Specimen Type........... ....... Cylindrical Specimen Thickness ......... 0.252 in
Gage Length.............. .. ....... 1I in Loading Rate ...... .........
Tensile Strength Offset....................... Uniform Elongation .....................
Tensile Modulus............................ Standard Method.......................
Standard Year .... . . . . .. .. .......

Orient Test Temp I UTS TYS TYP Elongation RA
_______ degF ksi ksi ksi %%
L 80 1 80.7 58.3 59.7 31.1 80.6
L 80 80.7 *58.5 32.2 80.6
T 80 79.8 61.8 69.2 30.2 75.8
T 80 79.9 61.5 . 68.9 - 30.5 76.2

not reporte



Material BS4360 Gr5OD Page 15900.2

Description
Material Code... .............. 01.010.01 Material Name ............... BS4360 Gr5OD
UNS .. . . . - . . . . . . . . . . . * Other Designation .. . . . . . . . Frostline
Type..................... -Wrought Metal Form................ Plate
Thickness ............. .......- --- 1.25 in Composition Type .......... Actual
Composition Position ........................ Lot ID ............ A1579-2AA
Reference................... 3201

[ Comoosition See Page 15900.1
[ Fabrication History See Page 15900.1

Property Measurements
Test Type ........ Fracture Toughness Position ........ ...... ............ 1/2T
Specimen Type .......... Compact Specimen Thickness ................... I in
Crack Length .. . . . . . . . . . . . . . * Loading Type . . . . . . . . . . . . . .
Loading Rate .......... ............... * KQ ..... . .............
Klc . ...................... * Valid Kic? ..............

Reason for Invalid ........ .............. * Jlc .. .. .......... ..
KJc -- - . . . . . . . . . . . . . . . * Jlcpr ... . . . . .. - . . . Per Standard
Curve Shape.............................. Standard Method ......... .. E813
Standard Year .. . .. . . ...........___ ___ _ 1987-- _ _ _-

Orien -est Temp COIi CODlc ii imax Tear Mod
_______ degF i1 n in in-Ibfin2 in-Ib/im2 in-1b/in**2
L-T 69 0.0275 0.0333 6037 4036 499.6
L-T 69 0.0298 0.0312 6697 3711 419.2
T-L -80 0.0203 0.020.4 3920 2680 207.8
T-L 69 0.0151 0.0182 2564 2080 224.5
T-L 69 0.0163 0.0225 2893 2639 233.2
T-L 73 0.0144 0.0234 2292 2483 256.3

*-not reported



Material BS4360 Gr5OD Page 15900.3

Description
Material Code...................-010010-01 Material Name ........ BS4360 GrOOD
UNS ... ........................ ...... * Other Designation............... ... Frostline
Type............. .......... Wrought Metal Form ..... ......................... Plate
Thickness . ........ ............... 1.25 in Composition Type ................... Actual
Composition Position...... ............... * Lot ID....................... A1579-2AA
Reference ....... .... 3201

I Composition See Page 15900. 1
I Fabrication History See Page 15900.1
Property Measurements
Test Type ........... Charpy V Impact Position............ ........ ........ 1/2T
Specimen Type....................... Full Did Specimen Fracture?9 .. . . . . . . . . . . . . . . . .

Did Specimer. Split?........... .......... * Standard Method.....................
Standard Year . . . . . . ... ... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %_______

L-T 0 -220 6 3 0
L-T 0 -200 9 6 0
L-T 0 -180 38 28 6
L-T 0 -170 85 68 19
L-T 0 -160 90 70 25
L-T 0 -140 106 81 31
L-T 0 -120 121 95 37
L-T 0 -110 138 104 56
L-T 0 -100 124 87 37
L-T 0 -90 132 89 55
L-T 0 -85 188 87 100
L-T 0 -80 211 79 100
L-T 0 -60 192 91 100
L-T 0 -40 232 93 100
L-TO0 0 221 87 100
T-L & -200 5 3 0
T-L 6 -180 19 11 3

T---160 46 35 6
T-i, -140 44 35 11
T-L 6-120 78 61 30
T-L 6-110 64 53 23
T-L 6-100 56 45 23
T-L 6-80 70 55 36
T-LA -60 84 63 50
T-L 6 40 70 54 50
T-L 6-30 111 83 74
T-L 6-20 115 84 78
T-L 6  0 144 90 100
T-L a 40 149 84 100

I T-L. - 76 147 93 100

not reported



Material BS4360 Gr5OD Page 1590C.4

Description
Material Code --.-- -- - 010-010.01 Material Name . ...... BS4360 Gr5OD
UNS .. .*.. . . . .. . . . . . . . Other Designation ... - - - - - - Frostline
Type . . . . .. .. Wrought Metal Form . . . . . . . . . . . . .. .. Plate
Thickness ... . . . . ......... 1.25 in Composition Type . . .. . ... . . Actual
Composition Position . ...... Lot ID . ..... ...... A 1579-2AA
Reference .....- 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 0 0225.0

00

0 0

W~~~~ 00. 5.

0

100.0 00.

0. 0 75.0

-200.0~~~~ A100 -001008. 5.

TetTmeaueAg

not rportA



Material BS4360 Gr50D Page 15900.5
Description
Material Code ................... 010.010.01 Material Name ............... BS4360 Gr5OD
UN S ................... ............... O ther Designation .................. Frostline
Type ..................... W rought M etal Form ............................. Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................ A1579-2AA
Reference .. ........ ............ 3201
Composition See Page 15900.1

I Fabrication History See Page 15900.1
Property Measurements
Test Type ................... Dynamic Tear Position ............................ 1/2T
Specimen Type ............. Dynamic Tear Notch Preparation ......... Pressed
Specimen Thickness ................. 0.625 in Loading Rate ..........................
Standard M ethod ....................... * Standard Y ear ........ ............... *

Orien Test Temp DT Energy Frac Apear
degF ft-lb %

L-T 0 -125 40 5
L-T 0 -100 55 II
L-T 0 -75 590 29
L-T 0 -50 680 40
L-T 0 -35 1745 100
L-T 0 -25 820 54
L-T ,- -15 1685 100
L-T 0 0 1750 100
L-T 0 25 1840 100
L-T 0 50 1715 100
T-L A -125 35 3
T-L A -100 70 13
T-L A -75 140 23
T-L A -50 250 29
T-L --35 325 44
T-L A -25 605 50
T-LA 0 815 73
T-L A 25 1115 100
T-L j 50 1115 100
T-L 75 1045 100

* - not reported



Material BS4360 Gr50D Page 15900.6

Description
Material Code .................. 010.010.01 MateriaI Name .............. BS4360 Gr50D
UN S ................................... * Other Designation .................. Frostline
Type ....................... W rought M etal Form ............... ............... Plate
Thickness .......................... 1.25 in Composition Type ................... Actual
Composition Position ..................... * Lot ID ........................ A1579-2AA
Reference .... .................... 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 I ! I I I 2400.0

2400.0 0 1800.0
0 0 o

1600.0 1200.0
A A

.U A

oA

0
800.0 0 600.0

A

A

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

S- not reqo



Material BS4360 Gr5OD Page 16000.1

Description
Material Code .................. 01001 1.01 Material Name........ BS4360 Gr50D
UNS .. . . . . . . . . . . . . . . . . Otlher Designation .. . . . . . . . . Frostline
Type . . . . . . - - - - -- W rought Metal Form . . . . ... . . . . . . ... Plate
Thickness . ............... 0.75 in Composition Type .......... Actual

Composition Position........................ Lot ID............... C5830
Reference. ...................... 3201
Composition
C ....................... ...... 0.11% Mn ............................ 1.31 %
P ............................ * S ................. 0.025%

S i . . . . . .. . . .. . . .. . . . . . . . . . . . . . . . . * C . . . . . . . . . . . . . . . . . .
Si..................................* o.................................... *

Ni -.................. * C ................. Mo.........
Vb.. ............... 00 1Ti... .......................... ......
B...............................1 Ti ............................... 1

N .. ... .... . ..... ... ... Other Components ...... ... . .. . None %
Fabrication History
Heat Treatment.............. ......... N Producer.............. Lukens
Year Produced...................... 1976 AddI Info .............. None
Source .. .............. Lukens Melting Practice.............*
Ingot Position ......................... * Killing Process .............
Process Temperature......... ..... .......... Process Time.............-*
Rolling Conditions.................... * Final Prozessing .............. N
Final Temperature............... 1650 degF Final Time ......... 1......... hr
Cold Work Strain ... ... .... .. * Aging Temperature .-. ... .....

IAging Time ........... ...... * Location ............................ *
roperty Measurements

Test Type............. .......... Tensile Position .......................... l12T
Specimen Type................. Cylindrical Specimen Thickness......... 0.252 in
Gage Length ....................... 1 in Loading Rate ..............
Tensile Strength Offset...................... Uniform Elongation ...........
Tensile Modulus........................... Standard Method ......

IStandard Year .. ................. _ *_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Orient Test Temp..... S TYS TYP Elongation RA
_______ degF ksi ksi ksi %_____ %____

L Room 76.390 54.736 59.548 33.0 67.8
L Room 76.490 54.535 59.849 33.0 67.3
L Room 76.590 54.535 60.751 35.0 75.0
L - Room 76.891 1 54.900 .61.051 . 33.9 - 75.0

*-not reportd



-aieSrcua To hn's Dat Bi a nk

Material BS4360 Gr5QD Page 16000.2

Description
Material Code ................. 010.01 1.01 Material Name.....--- BS4360 Gr5OD
UNS...................................... Other Designation ......... Frostline
Type . . . . . . . . . . .. W rought Metal Form . . . . . . . . . . . . . . .. Plate
Thickness.........................--0.75 in Composition Type .......... Actual
Composition Position........................ Lot ID............... C5830
Reference.....................3201

1 Composition See Page 16000.1
FFabrication History See Page 16000.1
Property Measurements
Test Type ......... Charpy V Impact Position ............................ 1/2T
Specimen Type ............. Full Did Specimen Fracture?9 . . . . . . . . . . . . . . . . . .
Standard M ethod . . . ... ... . . .. * - Standard Year ... ... ... ... ... ... .. *

Orien Test Temp CVN Energy Lat Expans Shear Split?
degF ft-lb mils%

L-T 0 -220 3 2 0
L-T 0 -200 5 4 0*
L-T 0 -180 14 12 0
L-TO0 -160 17 13 0
L-T 0 -140 16 12 0
L-T 0 -120 27 22 6
L-TO0 -100 37 31 17
L-TO0 -80 37 33 27
L-T 0 -70 63 54 38
L-T 0 -60 65 56 42
L-T 0 -50 61 53 47 Yes
L-TO0 -40 58 50 50
L-TO0 -30 70 60 55
L-T 0 -20 75 63 60 Yes
L-TO0 -10 74 61 62 Yes
L-T 0 0 94 77 100 Yes
L-T 0 20 104 79 100 Yes
L-T 0 40 99 81 100
L-T 0 60 102 79 100*
L-TO0 77 105 78 100
T-L a -220 3 2 0
T-L a -200 6 3 0
T-L ~ -180 3 2 0
T-L ~ -160 12 9 0
T-L -140 13 10 0
T-L -120 15 12 6
T-L -110 15 14 11
T-L -100 24 25 21 Yes
T-L £-80 25 26 27
T-L a -60 26 29 36
T-L & -50 30 31 42 Yes
T-L£ -40 31 34 55 Yes
T-L -30 43 I 42 62 Yes
T-LA -20 444 77 Yes
T-LA -10 47 [ 46 79 Yes

(continued)
-not reported



-ai~t, .W1u s Dat Ban

Material BS4360 Gr5OD Page 16000.3

(continued)___ _____

Orien Test Temp CVN Energy Lat Expans Shear Split?
________ degF ft-lb mils%
T-L a0 55 53 95 Yes
T-L a 20 57 54 100 Yes
T-L a 40 57 56 100
T-L ~ 60 57 56 100

I T-LA 77 54 1 56 1 100 1

-not reported



Material BS4360 Gr50D Page 16000.4

Description
Material Code ................... 010.011.01 Material Name ............... BS4360 Gr50D
UNS ............... * Other Designation .................. Frostline
Type W...................... w rought M etal Form ..... ........................ Plate
Thickness ......................... 0.75 in Composition Type .................. Actual
Composition Position ..................... * Lot ID ............................ C5830
Reference ........................... 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 I I I I I I 300.0

300.0 225.0

200.0 150.0

0 0 00
0

100.0 000 75.0
0000 AAAAA

LAA

0 0

0.0 a a A 0.0
p I I I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

- rOlq ad



Material BS4360 Gr50D Page 16000.5

Description
Material Code ................... 010.011.01 Material Name .............. BS4360 GrSOD
UNS ................................... * Other Designation .................. Frostline
Type ....................... W rought M etal Form ............................... Plate

Thickness .......................... 0.75 in Composition Type ................... Actual
Composition Posiwon ..................... * Lot ID ............................. C5830
Reference .... ........ ....... .... 3201

I ComPo$1ton See Page 16000.1
Fabrication History See Page 16000.1
Propert yMasurements
Test Type ... ......... Dynamic Tear Position ......................... 1/2T
Specimen Type ............. Dynamic Tear Notch Preparation ................. Pressed

Specimen Thickness ................. 0.625 in Loading Rate ............................
Standard M ethod ....................... * Standard Year . .................. -

Orien Test Temp DT Energy Frac Apear

degF ft-lb %
L-T 0 -100 40 7
L-T 0 -75 70 20
L-T o -50 115 23

L-T 0 -25 290 46
L-T o 0 460 60
L-T 0 25 715 80
L-T o 50 935 97
L-T 0 75 870 100
L-T 0 120 820 100
L-T 0 160 880 100
T-L & -100 60 6

T-L & -75 50 17
T-L -.50 80 23

T-L A -25 170 47

T-L A 0 255 63
T-L' 25 410 91
T-L£ 50 495 100
T-L£ 75 425 100
T-L £ 120 485 100
T-L £ 160 465 100

- ot reported



Material BS4360 Gr5OD Page 16000.6

Description
Material Code.......... 010.011.01 Material Name ............... BS4360 rOOD
UNS . . . . . . . . . . . . . . . . . . *Other Designation .. . . . . . . . . Frosthine
Type............ Wrought Metal Form.......................... .... Plate
Tickness ........ ..... 0.75 in Composition Type ........ ,Actual
Composition Position........... * Lot ID .......................... C5830
Reference 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
3200.0 I 2400.0

2400.0 1800.0

S1600.0 1200.0

0
0 0

0

0

800.0 600.0

0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reported



Material BS4360 Gr5OD Page 16100.1

Description
Material Code .......... 010.012.01 Material Name ........ BS4360 Gr50DI
IJNS .. . . . . .. . . . . . .. . . . Other Designation .. . . . . . . . . Frostline
Type . . . . . . . . .. .. W rought Metwl Form . . . . . . . . . . . . . . .. Plate
Thickness . . . . . . . . . . . .. 7 in Composition Type . . . . . . . . .. Actual
Composition Position . .. . . .. * Lot ID .. . . . . . . . .. . . A6175-8
Reference . . . . .. 3201
Composition
C .. . . . . . . . . . . . . 0.15 % M n .... . . . . . . . . . . . . . 1.37%
P . . .. . . .. . . . .S ... . . . . . . . . . . . . . . 0 .0 18 %
S i .. . . . . . .. . . . . C r .. . . . . . . . . . . . . . . . . .

N i .. . . . . .*. . . . . . . M o .. . . . . . . . .. . . . . . . . .

C b . . . . . .. . . . - 0.023% Ti . . . . . . . . . . . . . . . . ..
B . . . . . . . . . . . . . . .A l . . . . . . . . . . . . . . .. 0.032 % 1
N . . .......... 11,......Other Components . . . . . . . .. None %
Fabrication History 1
Heat Treatment........................ N Producer........................ Lukens
Year Produced..... .................. 1977 Addl Info.......................... None~
Source .. .... .. ........ Lukens Melting Practice ....................... *

Ingot Position . - . .... .... ..... Killing Process........................
Process Temperature .......... * Process Time..........................*
Rolling Conditions............ * Final Processing........................ N
Final Temperature .. . . . . . . . . . . * Final Time . . . . . . . . . . . . . .
Cold Work Strain ............ * Aging Temperature.....................*
Aging Tim e .. . . . . . . . . . . . . *Location ...... .. . . . . . . . . . . .
Property Measurements
Test Type ... .. .. .... ... Tensile Specimen Type .... .. .... Cylindrical
Specimen Thickness . .... .... 0.252 in Gage Length 1.. ....... -- in
Loading Rate ............ . * Tensile Strength Offset...........---....... *

Uniform Elongation .. ...... * Tensile Modulus.......................*
Standard Method ... . .... Test.Temp. * - Standard Year . ... . .. ....... *

Position Orient TsTep UTS TYS TYP Elongation RA
degF ksi ksi ksi %%

0/4T L 80 74.3 48.0 52.7 33.7 76.6
0/4T L 80 74.3 48.2 53.8 33.0 76.9
12T L 80 72.2 43.6 48.3 32.5 69.1

1/2T L 80 72.3 43.6 48.3 30.5 65.5
1/4T L 80 73.7 44.3 i 49.1 33.8 76.2
1/4T 1L 80 73.8 44.5 49.4 33.5 76.4

80i 74.1 47.9 51.4 32.2 72.1
0/4T T 80 74.5 47.5 49.2 32.8 72.1
1/2T T 80 71.7 43.0 46.8 32.2 70.9
1/2T T 80 72.1 43.4 . 48.2 33.0 71.7
1/4T T 80 74.1 45.0 48.2 31.2 68.2
1/4T . T . 80 74.4 44.9 47.1 . 32.5 72.6

-not reported



Material BS4360 Gr50D Page 16100.2

Description
Material Code ................. 010.012.01 Material Name ............... BS4360 Gr50D
UNS ............................... Other Designation ............... Frostline
Type ....................... W rought M ctal Form ............................... Plate
Thickness ............................ 7 in Composition Type ................... Actual
Composition Position . .................... * Lot ID ........................... A6175-8
Reference .............. .......... 3201

[Composition See Page 16100.1
[Fabrication History See Page 16100.1
Property Measurements
Test Type ................ Fracture Toughness Position ................................
Specimen Type .................... Compact Specimen Thickness .................... 1 in
Crack Length ........................... * Loading Type .......................... *
Loading R ate .......... ................. * K Q .................................... *
K ic ............................... . . * V alid K Ic? .............................. *

Reason for Invalid ........................ * Jlc .................................... *
KJc ................................... * Jlcpr ......................... Per Standard
Curve Shape ............................ * Standard M ethod ...................... E813
Standard Year ............ 1987

Orien Test Temp CODi CODIc JI Jmax Tear Mod
degF in in in-lb/n2 in-lb/in2 in-lb/in**2

L-T 200 0.0115 0.0143 3108 1764 298.4
L-T 200 0.0139 0.0133 3285 1642 277.0
T-L 80 0.0080 0.0071 1421 848 165.2
T-L 200 0.0075 0.0081 1152 933 137.9
T-L 200 0.0077 0.0075 1275 858 168.5
S-L 200 0.0037 0.0045 620 497 126.6
S-L 200 0.0056 0.0050 920 565 129.8

• not reported



Material BS4360 Gr5OD Page 16100.3

Description
Material Code...................010.012.01 Material Name ..... ... BS4360OGr5OD
UNS..................... ...... ...... * Other Designation ....... Frostline
Type .............. Wrought Metal Form................ Plate
Thickness ... .. .. ... . .. .. 7 in Composition Type . .. .... ... Actual
Composition Position .. . ..... ... * Lot ID .... ... .... .... A6175-8
Reference . . *.. . . . . . . . . .. 3201

[ Composition See Pajqe 16 100.1
[ Fabrication History See Page 16100.1
Property Measurements
Test Type .................. Charpy V Impact Specimen Type....................... Full
Did Specimen Fracture? ......... * Did Specimen Split?9 .. . . . . . . . . . . . . . . . . . . .

Stan'dard Method...........................- Standard Year ....
Position Oiei Test Temp CVN Energy Lat Expans Sha

________ dcgF ft-lb mils%
04T L-T 0 -180 6 6 0

1/2T L-T 0 -180 4 2 0
014T L-TO0 -160 2 2 0
1/2T L-T 0 -160 8 5 0
1/4T L-T 0 -160 4 4*
0/4T L-T 0 -140 15 11 0
1/2T L-T 0 -140 17 15 3
1/4T L-T 0 -140 5 2*
0/4T L-T 0 -120 37 29 10
1/2T L-T 0 -120 27 23 6
1/4T L-T 0 -120 16 13
0/4T L-TO0 -110 17 13 6
0/4T L-T 0 -100 24 20 11
1/2T L-T 0 -100 49 41 12
1/4T L-T 0 -100 27 21
0/4T L-T 0 -90 36 29 12
1/2T L-T 0 -90 30 26 10
1/4T L-T 0 -90 12 12
1/4T L-T 0 -90 78 65*
0/4T L-TO0 -80 71 58 19
1/2T L-T 0 -80 42 35 17
1/4T L-T 0 -80 70 60*
1/4T L-T 0 -75 78 65*
0/4T L-T 0 -70 53 45 23
1/2T L-T 0 -70 77 63 25
1/4T L-T 0 -70 79 69
0/4T L-T 0 -60 51 44 27
1/2T L-T 0 -60 79 66 25
1/4T L-T 0 -60 90 75
0/4T L-T 0 -50 83 67 38
1/2T L-T 0 -50 63 53 23
1/4T L-T 0 -50 62 51
1/4T L-T 0 ..50 79 67
112T L-T 0 -45 64 55 23

I 0/4T I L-T 0 -40 1 116 87 49

(continued)
-not reported



Material BS4360 Gr5OD Page 16100.4

(continued)
Positirn Orien Test Temp CVN Energy T at Expaiis Shear

degF i ft-lb mils %
1/2T L4To -40 107 T 85 -
1/2T L-T 0 -40 30 34 29
1/4T L-T 0 -40 93 73 *
0/4T L-T 0 -30 105 84 55
1/2T L-T 0 -30 110 83 44
0/4T L-T C -20 117 88 66
1/2T L-T 0 -20 1,05 82 49
I/4T L-T 0 -20 104 76 *
1/4T L-T 0 -10 117 92 *
0/4T L-T 0 0 114 85 57
1/2T L-T 0 0 123 84 66
1/4T L-T 0 0 125 84 *
0/4T L-T 0 20 123 85 67
1/2T L-T 0 20 149 90 85
1/4T L-I 0 20 156 97 *
0/4T L-- 0 30 141 89 100
0/4T L-T o 40 146 94 100
1/2T L-T 0 40 173 84 100
1/4T L-T 0 40 153 94 *
0/4T L-T 0 60 141 92 100
1/2T L-T 0 60 157 7-7 100
1/4T L-T o 60 178 84
0/4T L-T 0 77 141 97 100
1/2T L-T 0 77 167 93 100
1/4T L-T 0 77 156 97 *
0/4T T-L a -180 6 2 0
0/4T T-L & -160 9 5 0
1/2T T-L a -160 7 3 0
1/4T T-L a -160 7 3 0
0/4T T-L A -140 19 13 3
1/2T T-LA -140 10 5 0
Ii4T T-L -140 12 8 0
0/4T T-L '  -120 12 9 3
1/2T T-l -120 14 11 3
1/4T T-L -120 8 5 0
0/4T T-L '  -100 14 16 11
1/2T T-L -100 14 14 5
1/4T T-L A -100 17 14 5
0/4T T-L a -90 28 25 17
1/2T T-L a -90 21 19 i I
0/4T T-L -80 33 30 21
1/2T T-L -80 36 32 17
1/4T T-L -80 24 25 12
0/4T T-L -70 34 30 27
1/2T T-L -70 37 35 19
0/4T T-L -60 29 30 33
1/2T T-L -60 32 34 21

(continued)
- not reported



Material BS4360 Gr50D P-ge 16100.5

(continued)
Position Orien Test Temp CVN Energy Lat Expans Shear

degF ft-lb mils %
1/4T T-L & -60 42 38 21
0/4T T-L A -50 36 35 40
1/2T T-L A -50 32 32 27
1/4T T-L A -50 30 32 27
0/4T T-L A -40 41 38 42
1/2T T-L A -40 60 53 29
1/4T T-L A -40 58 49 27
1/2T T-L A -30 53 48 42
1/4T T-L -30 38 36 27
0/4T T-L -20 49 45 45
1/2T T-L A -20 59 51 42
1/4T T-L A -20 51 46 42
0/4T T-L a -10 51 47 40
1/4T T-L A -10 53 49 42
0/4T T-L A 0 67 58 77
1/2T T-L A 0 67 58 50
Ii4T T-L A 0 58 51 40
0/4T T-L A 10 77 66 74
1/2T T-L A 10 79 66 55
1/4T T-L" 10 65 55 45
0/4T T-L A 20 69 64 81
1/2T T-L 20 92 72 74
1/4T T-L A 20 99 76 75
0/4T T-L" 30 68 59 78
1/4T T-L A 30 80 66 65
0/4T T-LA 40 86 74 100
1/2T T-L A 40 105 80 82
1/4T T-LA 40 91 69 78
0/4T T-LA 60 95 81 100
1/2T T-LA 60 104 77 83
1/4T T-L A 60 93 76 79
0/4T T-LA 77 80 72 100
1/2T T-L A 77 113 83 100
1/4T T-L A 77 99 80 100
1/2T T-L A 100 113 81 100
I/4T T-L A 100 101 81 100
1/2T T-L" 120 107 80 100
1/4T T-L A 120 108 82 100

o- ot reported



Material BS4360 Gr5OD Page 16100.6

Material Code .................. 010.012.01 Material Name.............. BS4360 Gr5OD
UNS.................................... Other Designation ................. Frostline
Type ..................... Wrought Metal Form ............................ Plate
Thickness.......................... 7 in Composition Type .................. Actual
Composition Position........................ Lot ID......................... A6175-8
Reference..................... 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400. 300.0

300.0 225.0

0
0 0

200.0 0150.0
> 0 00 0

080 AA£

0 0 A

100.0 o C008 * 75.0
0 AA

IPAh

0 00 AA

AA

o
0.0 * 0 ra 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 16100.7

DescrIption
Material Code .................. 010.012.01 Material Name.............. BS4360 Gr5OD
UNS.................................... * Other Designation ................. Frostline
Type.....................--Wrought Metal Form ........................ ... Plate
Thickness ... .... . ... .... 7 in Composition Type . .. .... ... Actual
Composition Position...........* Lot ID......................... A6 175-8
IReference............ .............. 3201
I composition See Page 16 100.1
I Fabrication History-- See Page 16100.1
Property Measurements
Test Type ................... Dynamic Tcar Position............... 1/4T
Specimen Type --------- Dynamic Tear Notch Preparation ............ Pressed
Specimen Thickness . ....... 0.625 in Loading Rate ..............
Standard Method .. . . . . . . . .. . - *_ Standard Yea . .. . .. . . .... . . *

Orien Test Temp DT Energy Frac Apear
S degF ft-lb%

L-T 0 -75 40 7
L-T 0 -50 40 11
L-T 0 -25 80 21
L-T 0 0 445 41
L-TO0 25 775 58
L-T 0 40 625 43
L-TO0 50 720 65
L-T 0 60 825 69
L-T 0 75 1245 100
L-T 0 100 1220 100
T-L & -75 25 7
T-L A -50 55 16
T-LA -25 90 21
T-LA 0 175 29
T-LA 25 295 43
T-L 40 450 53
T-L£ 50 460 61
T-L 75 555 74
T-L a 100 725 100

I T-L A 125 750 1 100 1

*-not repoted



Material BS4360 Gr5OD Page 16100.8

Desciptionl
Material Codec................... 010.012.01 Material Name........ BS4360 Gr50D
UNS ......................... Other Designation .......... Frostdine
Type ............ Wrought Metal Form................ Plate
Thickness ................... ........ 7 in Composition Type.............. Actual
Composition Position........................ Lot ID .......... ................ A6175-8
Reference.............. I........3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

3200.0 20.

2400.01800.0

to

S1600.0 00 1200.0

800.0 0 0 A 600.0

0

0.0 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-not reported



Material BS4360 Gr5OD Page 16200.1

Description
Material Code ..... ............ 010.013.01 Material Name.............. BS4360OGr50D
UNS -- - - - - - - - - - - - - --- * Other Designation .. . . . . . . . . Frostline
Type ...... ....--- Wrought Metal Form ................ Plate
Thickness............. 1 1/8 in Composition Type ........... Actual
Composition Position..................... Lot ID ............. ........ B0469-2C
Reference----.......... .......... 3201
Composition
C --- ----- ---- ----- --- ---- 0.19% Mn ............... ............. 1.32%

P .............................. * S......................... 0.005%
Si . . . . . . . . . . . . . . . .Cr .. . . . . . . ............ -- - -

Ni .. ..... .... .... . Mo . ............................... *

t .. . . . . ... ...... Cu . . . . ...................... .
Ct) .. .... .. .. .. ... .. .. .. 0.028% Ti . . . . . ...................

B .. . . .. .. . . .. .. .. .... * Al . ................................ *

N . . . .. . .. . ... .. .. ... *Other Components - - -- None%
Fabrication History
Heat Treatment ............. N Producer ....................... Lukens
Year Produced ............ 1976 AddI Info .......... ............ None
Source.......................... Lukens Melting Practice......................*
Ingot Position............................. Killing Process......... ............ *
Process Temperature......................... Process Time ........................ *
Rolling Conditions.......................... Final Processing ......... .............. N
Final Temperature............... 1650 degF Final Time ......................... 1I hr
Cold Work Strain................... ....... Aging Temperature....................
Agini Time ....... .... Location................ ......... .
Property Measurements
Test Type........................ Tensile Position ............... /4T
Specimen Type................. Cylindrical Specimen Thickness......... 0.252 in
Gage Length........................1I in Loading Rate ............... *
Tensile Strength Offset...................... Uniform Elongation ...........
Tensile Modulus........................... Standard Method..................... *

IStandard Year ...................... _____ *____ ____

Orient Test Temp UTS TYS TYP Elongation RA
________ degF ksi ksi ksi % %_____

L 80 '19.4 54.7 58.0 33.1 76.6
L 80 80.0 54.6 59.3 32.4 76.0
T 80 79.6 54.8 59.3 32.2 72.4
T 1 80 . 80.7 55.9 . 60.7 . 34.9 . 74.6

* not reported



Material BS4360 Gr50D Page 16200.2

Description
Material Code ................... 010.013.01 Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation .................. Frostline
Type ..................... Wrought Metal Form ............................... Plate
Thickness ......................... 1 1/8 in Composition Type ................... Actual
Composition Position ..................... * Lot ID .......................... B0469-2C
Reference ............................ 3201

[ Composition See Page 16200.1
[Fabrication History See Page 16200.1
Property Measurements
Test Type .................. Charpy V Impact Position ......................... I/4T
Specimen Type ........................ Full Did Specimen Fracture? . . . . . . . . . . . . . . .  *
Did Specimen Split? ...................... * Standard Method .................... *
Standard Year ........................... *

Orien Test Temp CVN Energy Lat Expans Shear
degF ft-lb mils %

L-T o -180 7 5 0
L-T o -160 9 5 0
L-T o -140 9 7 0
L-T 0 -130 17 13 0
L-T 0 -120 40 34 6
L-T 0 -110 57 46 12
L-T 0 -100 74 61 23
L-T 0 -90 76 62 25
L-T 0 -80 66 54 23
L-T o -60 86 71 35
L-T 0 -50 97 75 44
L-T o -40 97 74 49
L-T 0 -30 120 87 60
L-T 0 -20 114 87 60
L-T 0 -10 117 86 70
L-T 0 -5 124 85 68
L-T 0 0 158 97 100
L-T 0 20 158 97 100
L-T 0 40 167 95 100
L-T 0 60 170 94 100
T-LA -180 5 2 0
T-L" -160 11 9 0
T-LA -140 7 5 0
T-L A -130 30 26 6
T-L A -120 35 29 6
T-LA -100 41 34 11
T-L A -80 55 46 23
T-L " -70 32 30 17
T-L" -60 47 42 27
T-L" -50 79 66 41
T-L" -40 70 59 38
T-LA -20 75 64 42
T-L A -10 74 63 45
T-LA 0 86 72 60

(continued)
- ot reported



Material BS4360 Gr5OD Page 16200.3

(continued)
Orien Test Temp CVN Energy Lat Expans Shear

_________ degF ft-lb mils%
T-LA 10 97 78 62
T-L A20 109 85 80
T-L A30 110 86 80
T-L A40 126 91 100
T-L A60 123 88 100
T-L A78 1 122 1 91 1 100

-not reporWt



Material BS4360 Gr5OD Page 16203.4

Description
Material Code.......... 010.013.01 Material Name.............. BS4360 GOOD
UNS . . . . . . . . . . . . . . . . . . * Other Designation .. . . . . . . .. Frostline
Type-----_----- Wrought Metal Form.................... ........ Plate
Thickness.............. ......... 1 1/8 in Composition Type . --....... Actual
Composition Position........................ Lot ID ..... .................. B0469-2C

IReference ----...... ................ 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

400.030.

300.0 225.0

0 0

W 200.0 00150.0

0 0 A
00

0.0 0.
0 A

-130. -6. 10.0

Test Temperature degC

- not Teportld



Material BS4360 Gr5OD Page 16200.5

Descriptlon
Material Code .................. O010.013.01 Material Name.............. BS4360 Gr5OD
UNS .. . . . . . . . . . . . . . . . * Other Designation .. . . . . . . . . Frostline
Type............ Wrought Metal Form....... ..................... Plate
Thickness ................. 1 1/8 in Composition Type .......... Actual
Composition Position.. ........ .............. Lot ID ......... .... B0469-2C
Reference.... .............. 3201
[Composition See Paize 16200.1
[Fabrication History .See Page 16200.1
Property Measurements
Test Type ................... Dynamic Tear Position...........................1/4T
Specimen Type............... Dynamic Tear Notch Preparation .................. Pressed
Specimen Thickness............ . .. 0.625 in Loading Rate......................... *

Standard Method .. . . . . . . . . .-. Standard Year .. . . . . . . . . . . .
Onien Test Temp DT Energy Frac Apear

degF ft-lb%
L-TO 0 75 35 5
L-T 0 -25 110 25
L.T 0 0 265 35
L-T 0 25 770 52
L-T 0 50 1700 100
L-T 0 75 1360 100
L-T 0 100 1640 100
L-T 0 125 1590 100
L-T 0 150 1355 100
L-T 0 175 1370 100
T-LA -75 45 8
T-L -25 120 17
T-LA 0 245 32
T-LA 25 555 46
T-LA 50 700 71
T-L a 75 860 88
T-L A100 980 100
T-L A125 965 100
T-L A150 975 100

I T-L 1 175 1 1000 1 100

-not reported



M arn Stut*logns Dat Bank.

Material BS4360 Gr5OD Page 16200.6

Description
Material Code .................. 010.013.01 Material Name ......... BS4360 Gr5OD
UNS . . . . . . . . . . . . . . . . . .Other Designation .. . . . . . . . Frostline
Type - - - - - - - - - - - . Wrought Metal Form . . . . . . . . . . . . . . .. Plate
Thickness ......... .... 1 1/8 in Composition Type . ......... Actual
Composition Position...........* Lot ID ....................... .B0469-2C
Reference . . .. . . . . . .. - 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 II 2400.0

2400.0 1800.0
0

0
-, 0

0

800.0 600.0

0.0 6 ~0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

not reporWe



Material BS4360 Gr5OD Page 16300.1

Description
Material Code .................. 010.014.01 Material Name ....... BS4360 Gr5OD
UNS .... . . . . .. . . . . .. . . . . * Other Designation .. . . . .. . . . Frostline
Type............ ......... Wrought Metal Form................ Plate
Thickness.......................... I in Composition Type .......... Actual
Composition Position...................... Lot ID ............... A6670-313IReference ......................... 3201
Composition
C.............................. 0.13% Mn ............................ 1.34%
P ...................................... S ................. 0.012%
S i . . . . . . . . . . . . . . . . . . . *C r . . . . . . . . . . . . . . . . . . . *
Ni ..................................... Mo................................. *

v . ... .. ... .. ... .. ... .. . . .. * Cu ............................... - *

Cb . ....................... 0.03% Ti . .............. 0.015%
B .. . . . . . . . . . . . . . . . . . * Al ............................. ... *

I N ...... ......... ...... * Other Components........ . ....... None %
Fabrication History
Heat Treatment ... . . . . .. . . . . . . N Producer . . . . . . . . . . . . . . Lukens
Year Produced .................. .... 1979 Add] Info .............. None
Source.......................... Lukens Melting Practice.............*
Ingot Position ......... ..... * Killing Process ....................... *
Process Temperature .. . . .. .. ... . * Process Time . ... . .... .... .
Roiling Conditions............* Final Processing....................... N
Final Temperature ................... ...... Final Time .......................... *
Cold Work Strain.......................... Aging Temperature .................... *
Aging Time .. . . . . . . . . . . . . . *Location . . . . . . . . .... . . . . . *
Property Measurements
Test Type........................ Tensile Position...........................l/4T
Specimren Type................. Cylindrical Specimen Thickness......... 0.252 in
Gage Length........................1I in Loading Rate ..................
Tensile Strength Offset...................... Uniform Elongation ...................
Tensile Modulus........................... Standard Method....................... *

Orit Test Temp UTS TYS TYP Elongation j~RA
______ degF ksi ksi ksi %____ %___

L .............. . 77.5 54.4 - 59.5 34.6 1 75.8
L 80 77.6 55.0 59.5 31.8 I 75.0
T 80 76.7 54.5 59.3 31.0 66.4
T 80 77.2 1 55.3 . 59.2 1 30.8 1 67.3

*.not reported



Material BS4360 Gr5QD Page 16300.2

Description
Material Code .......... 010.014.01 Material Name ........ BS4360 Gr5OD
UNS .. . . . . . . . .. . . . - - Other Designation ......... .. . . Frostline
Type . . . . . . . . . .. W rought Metal Form . . . . . . . . . . . . . . .. Plate
Thickness......................... 1I in Composition Type...... Actual
Composition Position........................ Lot ID ............. A6670-313
Reference..............3201
[Composition See Page 16300.1
Fabrication History See Page 16300.1
Property Measurements
Test Type ......... Charpy V Impact Position................ ............ 1/4T

Specimen Type.......................Full Did Specimen Fracture?9 . ........
Standard Method .......- * Standard Year .......... __

Orien rTest Temp CVN Energy Lat Expans Shear Split?
________ degF ft-lb mils%
L-T 0 -140 6 3 3
L-T 0 -120 17 15 6*
L-T 0 -100 26 24 14
L-TO0 -80 35 32 09

L-T 0 -60 49 45 27
L T0 -50 56 50 31*
L-T 0 -50 75 63 36
L-T 0 -40 67 58 44
L-T 0 -40 73 63 42
L-T 0 -30 65 56 42*
L-T 0 -20 73 61 45*
L-T 0 -10 80 68 56
L-T 0 0 104 82 77 Yes
L-T 0 0 116 86 100 Yes
L-T 0 10 108 84 80 Yes
L-T 0 20 114 83 76
L-T 0 40 118 89 100 Yes
L-T 0 60 117 95 100 Yes
L-T 0 74 118 90 100 Yes
L-T 0 74 126 91 100*
T-LA -140 3 2 0*
T-L -120 11 10 10*
T-LA -100 9 10 10
T-LA -90 18 18 15
T-LA -80 23 24 19*
T-LA -60 27 28 21
T L -50 27 29 27*
T-LA -40 29 34 30*

T-LA -30 30 32 35*
T-LA -20 35 38 35*
T-LA -10 43 43 55 Yes

T-L ~ 0 44 44 54 Yes
T-L 6  0 49 50 60
T-LA 10 43 46 61
T-LA 20 1 59 1 58 85*

_______________________________(continued)

*-not reported



Material BS4360 Gr50D Page 16300.3

(continued) _______ ______

F-Orien Tes. Temp CVN Energy Lat Expans Shear Split?
______ degF ft-lb mils %______

T-L A 40 65 63 94
T-L A60 64 62 100 Yes
T-L A 74 63 63 100
T-L a100 64 65 100 Yes
T-L a 120 67 65 100 Yes

*-not reported



.,M rn Stutrl Toghes Dat Ban, -

Material BS4360 Gr5OD Page 16300.4

Description
Material Code .................. 010.014.01 Material Name.............. BS4360 Gr5OD
UNS ... . . . . . . . . . . . ..- Other Designation .. . . . . . . . . Frostline
Type ...................... Wrought Metal Form................ Plate
Thickness ......................... 1 in Composition Type.......... Actual
Composition Position....................... Lot ID.......... ........ ..... A6670-313
Reference ............. ........... 3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 300.0

300.0 225.0

W 200.0 150.0

00

00

100.0 00 0 075.0
00 A A& A A

0 AA

A AA
0 A

0.0 LA0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

-- not reportd



Material BS4360 Gr5OD Page 16300.5

Description
Material Code .................. 010.014.01 Material Name ........ BS4360 Gr5OD
UNS ... . . . . . . . .. . . . . . . . Other Designation .. . .. . .. . .. Frost! me
Type ...................... Wrought Metal Form................ Plate
Thickness.............. ............ 1I in Composition Type.......... Actual
Composition Position........................ Lot ID ............... A6670-313
Reference ................... 3201

[ Composition See Page 16300.1
[Fabrication History See Page 16300.1

Property Measurements
Test Type ................... Dynamic Tear Position ................. 4T
Specimen Type ......... Dynamic Tear Notch Preparation .......... Pressed
Specimen Thickness ----------- 0.625 in Loading Rate.................-*
Standard Method ........... * - Standard Year........................*

Orien Test Temp DT Energy Frac Apear
degF ft-lb%

L-TO0 -75 40 12
L-T 0 -50 90 18
L-T 0 -25 135 24
L-T 0 0 395 41
L-T 0 10 460 47
L-T 0 25 680 68
L-T 0 25 915 83
L-T 0 50 840 87
L-T 0 75 980 99
L-T 0 125 940 100
T-L & -75 25 10
T-L A -50 75 17
T-L A -25 85 2
T-LA 0 180 43
T-L £10 245 48
T-L A25 315 62
T-LA 40 455 77
T-L A50 470 83
T-LA 75 540 99
T-L A125 1 540 100

-not reported



Material BS4360 Gr5QD Page 16300.6

DescrIption
Material Code .................. 610.014.01 Material Name .... BS4360 Gr5OD
UNS .. . . . . . . . .. . . .. . . . . Other Designation .. . . . .. . . . Frostine
Type . ............. Wrought Metal Form ................ Plate
Thickness 1.. .. .. ... . . .. in Composition Type .. . ... .... Actual
Composition Position............... ....... Lot ID........................ A6670-313
Reference..................3201

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
____________________________________________________ ft-lb

3200.0 I 2400.0

2400.0 1800.0

S1600.0 1200.0

0

0

8000 60.

0

0

0

0.0 90.0
F 1I I I

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reporte



Material BS4360 Gr5OD Page 16400.1

Description
Material Code .................. 010.015.01 Material Name ....... BS4360 Gr50D
UNS . . . . . .. . . . . . . . . . . . * Other Designation .. . . . . . . . Frostline
Type..... ................ Wrought Metal Form ...... ...................... Plate
Thickness..........................1I in Composition Type ... .... Actual
Composition Position........................ Lot ID ............. A6670-3A
Reference ................... 3202
Composition
C ................ .. 0.13% Mn................ 1.34%
P - -.......... ..... .... * S--............................ 0.012%
Si............. ........... ............. Cr ............... .......

N i . . . . . .. . . . . . .. .. . .. . . . . . . . . . . . . * M . . . . . . . . . . . . . . . . . .

Ni..................................* Cu..... ............................... *

Cb ................. 0.03% Ti .. -......................... 0.015%
B...................................... At .................. 0.037%
N................................... Other Components ......... None %,
Fabrication History
Heat Treatment .............. Q,T Producer ........................ Lukensi
Year Produced...................... 1979 Addl Info......................... None'
Source......................... .Lukens Melting Practice...................... *
Ingot Position .............. * Killing Process ............... ....... *
Process Temperature .. . . . . . . . . .. *Process Time . . . .. . . . . . . . . .
Roiling Conditions............* Final Processing..................... Q,T
Final Temperature ............ Final Time................... ....... *
Cold Work Strain ............. * Aging Temperature . ........... *
Aging, Time .... . .. .. . * Locatfion .. ...... ..
Property Measurements
Test Type........................ Tensile Position............... 1/4T
Specimen Type................. Cylindrical Specimen Thickness ................ 0.252 in
Gage Length........................ I n Loading Rate......................... *
Tensile Strength Offset...................... Uniform Elongation ................... *

Tnile Modulus........................... Standard Method......................*
lStandard Year ........ ............ _ _ *_ _ _ _

Orient Test Temp, UTS TYS TYP Elongation RA
____ degF ksi ksi ksi % %___

L 80 81.7 68.7 73.7 29 77.7
L 80 82.4 67.7 72.8 29 78.3
T 80 81.2 66.2 69.2 29 70.9
T 80 . 82.2 . 68.2 1 71.7 1 28 1 70.9

*-not reported



Material BS4360 Gr50D Page 16400.2

Description
Material Code .................. 010.015.01 Material Name ............... BS4360 Gr5OD
UNS .............................. .... * Other Designation .................. Frostline
Type ................... Wrought Metal Form .......... .................... Plate
Thickness .......................... 1 in Composition Type ................... Actual
Composition Position . .................... * Lot ID .......................... A6670-3A
Reference ........................ 3202

[ Compositlon See Page 164u0.1
[Fabrication History See Page 16400.1
Property Measurements
Test Type .................. Charpy V Impact Position ............................. 1/4T
Specimen Type ..... .................. Full Did Specimen Fracture? ................... *
Standard M ethod ......................... * Standard Year ............. ............. *

Orien Test Temp CVN Energy Lat Expans Shear Split?
degF ft-lb mils %

L-T o -180 3 1 0 *

L-T o -160 4 2 2 *

L-T o -140 10 6 5
L-T o -120 30 25 17 *

L-T o -100 31 26 19 *

L-T 0 -90 55 43 30 *

L-T 0 -80 53 42 30
L-T o -70 50 41 36 *

L-T o -65 52 44 42 *

L-T o -60 80 60 47 *

L-T 0 -50 66 53 48 *

L-T o -40 76 57 50
L-T o -30 86 64 72 *

L-T -.20 101 75 90 *

L-T o -10 106 75 100 *

L-T o 0 124 83 100 *

L-T o 20 111 80 100 Yes
L-T o 40 116 84 100 *

L-T o 60 116 85 100
L-T o 76 122 90 100 *

T-L a -180 2 2 0
T-L A -160 12 8 5 *

T-L a -140 14 12 10 *

T-L 4 -120 17 15 14 *

T-L A -100 21 21 21
T-L£ -80 26 26 33 *

T-L£ -60 30 29 36 *

T-1T -50 33 32 40 *

T-L -40 36 35 50
T-L* -35 36 36 50
T-L -30 36 36 50 *

T-L£ -25 43 40 55 *

T-L -20 52 46 85 *

T-L A -10 55 50 78 *

T-L - 0 59 51 98 *

(continued)
- ot repored



Material BS4360 Gr5OD Page 16400.3

(continued) _______ _______ _______

Orien Test Temp CVN Energy Lat Expans Shear Split?
__________ degF ft-lb mils %_______

T-LA 10 63 58 100
T-LA 20 65 59 100
T-LA 40 65 56 100
T-LA 60 64 59 100

I T-LA 76 1 68 62 100*

-not reportd



Material BS4360 Gr5OD Page 16400.4

Dscription
Material Code .......... ----. 010.015.01 Material Name........ BS4360 GOOD

UNS ....................... ............. Other Designation ......... Frostline
Type . . . . . . . . . . .. Wrought Metal Form . . . . . . . . . . . . . . .. Plate
Thickness ............... 1 in Composition Type .......... Actual

Composition Position .................... * LoID........Lo .....D.... A6670-3A
IReference ..................... 3202

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF

ft-lb
400.0 III 300.0

300.0 225.0

W 200.0 150.0

0 0
0O 0

0

0
100.0 0 0 75.0

0 &A A

00 A A

0.0 SO 0.0

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

*-not reporW~



Material BS4360 Gr5QD Page 16400.5

Description
Material Code............. ...... 010.015.01 Material Name . ........ BS4360 Gr5OD'
UNS...................................... Other Designation .. ... Frostline
Type ............... Wrought Metal Form~ ............ .... Plate
Thickness ................... 1I in Composition Type .......... Actual

Composition Position........................ Lot ID ............... A6670-3A
Reference........... ................ 3202
[Composition See Page 16400.1
[Fabrication History See Page 16400.1
Property Measurements
Test Type .............. Dynamic Tear Position .................. l/4T
Specimen Type ................ Dynamic Tear Notch Preparation ......... Pressed
Specimen Thickness.................0.625 in Loading Rate ........... ..
Standard Method .. . . . .. . . . . . . . *_ Standard Year .. . . . .. .. . .. . . *

Onien Test Temp DT Energy Frac Apear
_________ degF ft-lb%

L-T 0 -100 30 10
L-T 0 -75 50 19
L-T 0 -50 105 24
L-T 0 -25 335 53
L-T 0 -10 330 49
L-TO0 0 490 58
L-T 0 10 650 67
L-T 0 25 925 9
L-T 0 50 985 100
L-T 0 78 1000 100
T-LA -100 25 8
T-L £-75 65 17
T.L£ -50 95 26
T-L A-25 200 40
T-L -10 220 45
T-L£ 0 295 59
T-L£ 10 355 68
T-L £25 515 91I T-L£ 50 550 100 1

T-L£ 78 1 560 1 100 1

-not repofld



Material BS4360 Gr50D Page 16400.6

Description
Material Code ................... 010.015.01 Material Name ............... BS4360 Gr5OD
UNS ................................... * Other Designation ................. Frostline
Type ..................... Wrought Metal Form ............................... Plate
Thickness ............................ 1. in Composition Type ................... Actual
Composition Position ..................... * Lot ID .............. ........... A6670-3A
Reference ............................ 3202

-300.0 -180.0 -60.0 60.0 180.0 300.0 degF
ft-lb

3200.0 I I I I 2400.0

2400.0 1800.0

C
1600.0 1200.0

o0

800.0 0 600.0
A A

o h

0

Oa

0.0 0.0
I I * II

-200.0 -130.0 -60.0 10.0 80.0 150.0

Test Temperature degC

* -nOt reported



Index
0 Lot ID 3800.1-3800.4 19200.1, 19300.1, 19400.1, 19600.7, 19600.14

004-2 Reference 1100.1-1100.2, 1100.5-1100.6, 1/2 V-Groove Joint Preparation 138o0.8-

1200.1-1200.2,1200.5-1200.6, 1300.1-1300.2, 1300.5- 13800.36, 13900.1, 13900.4-13900.26, 14000.1-

1300.6, 1400.1-1400.2, 1400.5-1400.6, 1500.1-1500.2, 14000.22

1500.5-1500.6,1600.1-1600.2, 1600.5-1600.6, 1700.1- 1211 Reference 9000.1-9000.2, 9000.5-9000.9, 9100.1-

1700.2, 1700.5-1700.6, 1800.1-1800.2, 1800.5-1800.6, 9100.3, 9100.6-9100.9

1900.1-1900.2, 1900.5-1900.6 14320 Lot ID 3600.1-3600.4

007-1 Reference 2100.1-2100.8, 2200.1-2200.8, 14453 Lot ID 4500.1-4500.4

2300.1-2300.8, 2400.1-2400.20, 2500.1-2500.18, 14460 Lot ID 3300.1-3300.4

2600.1-2600.20, 2700.1-2700.18 14490 Lot ID 5700.1-5700.3

007-4 Reference 2800.1-2800.8, 2900.1-2900.8, 14500 Lot ID 6000.1-6000.3
3000.1-3000.8 1/4T Composition Position 13800.1-13800.37,

1 Lot ID 3900.1-3900.3 13900.1-13900.26, 14000.1-14000.23

1010 Reference 7800.1-7800.6, 7900.1-7900.6 1/4T Location wrt Surface 7200.7-7200.8,

1120 Reference 16600.1-16600.7 7200.13

11672 Lot ID 3400.1-3400.4 17754 Lot ID 5800.1-5800.3, 6100.1-6100.3

11682 Lot ID 4600.1-4600.3 17777 Lot ID 6200.1-6200.3

11692 Lot ID 4200.1-4200.3 17846 Lot ID 5900.1-5900.3
11mm in HAZ Location wrt Weld 2500.16, 18553 Lot ID 6300.1-6300.3

2700.16, 3200.1, 3200.8,3200.12,3200.16, 3200.20, 1969 Standard Year 1000.14, 18600.1, 18800.1,

6400.4, 6400.10, 6400.16, 6500.1, 6600.1, 6700.1, 18900.1,19000.2,19100.2, 19200.2, 19300.2,19400.2,

6800.1. 7200.7-7200.8, 7500.1, 7500.6, 7500.12, 19600.1, 19600.8, 19600.14

7500.16, 7500.20, 7600.2, 7600.6, 7600.10, 7600.14, 1971 Year Produced 1000.1-1000.3,1000.6, 1000.9,

7600.18, 7700.1, 7700.6, 7700.10, 7700.14, 7700.18, 1000.12-1000.14

8000.1, 8100.1, 8200.1, 8300.1, 8500.1, 8600.1, 1972 Standard Year 18600.3, 18700.2, 18800.3,
8700.1. 8800.1, 9200.2, 9200.6, 9200.10, 9200.14, 18900.3, 19600.3, 19600.10, 19600.16-19600.18

9200.18, 9300.1,9300.6, 9300.10, 9300.14, 9300.18, 1972 Year Produced 2100.1-2100.3, 2100.6, 2200.1-

9700.7, 9900.7, 10200.4, 10200.8, 10500.4, 10800.4, 2200.3, 2200.6, 2300.1-2300.3, 2400.1-2400.3, 2400.6,

10900.4, 11000.4, 11500.4, 12300.4, 12300.8, 12300.12, 2400.9, 2400.12, 2400.15, 2400.18, 2500.1, 2600.1-

13800.8, 13800.20, 13800.24, 13800.34, 13900.1, 2600.3, 2600.6, 2600.9, 2600.12, 2600.15, 2600.18,

13900.14, 13900.24, 14000.1, 14000.4, 14000.14, 2700.1, 2800.1-2800.3, 2800.6, 2900.1-2900.3, 2900.6,

14200.1, 14200.4-14200.6, 14200.16-14200.18, 14200.28, 3000.1-3000.3, 3000.6

14200.38-14200.40,14300.1, 14300.4-14300.6,14300.16- 1976 Standard Year 7100.5, 7200.5, 7200.11,

14300.18, 14300.28, 14300.38-14300.40, 14400.1, 7200.15

14400.4-14400.6, 14400.16-14400.18, 14400.28, 1976 Year Produced 15300.1, 15400.1, 16000.1,

14400.38-14400.40, 14500.1, 14500.4-14500.6, 14500.16, 16200.1

14500.26, 14500.36,14600.1, 14600.4-14600.6,14600.16, 1977 Year Produced 16100.1, 16600.1

14600.26. 14600.36, 14700.1-14700.3, 14700.6- 1978 Year Produced 7300.1, 15500.1, 15600.1,

14700.8, 14700.11-14700.12, 14700.15-14700.17, 15900.1

14700.20-14700.21, 14700.24-14700.26, 14800.1- 1979 Standard Year 7000.2, 14700.2, 14700.11,

14800.3, 14800.6-14800.8, 14800.11-14800.12,14800.15- 14700.20, 14800.2, 14800.11, 14800.20, 14900.2,

14800.17, 14800.20-14800.21, 14800.24-14800.26, 14900.11, 15000.2, 15000.11, 15000.20, 15100.2,

14900.1-14900.3, 14900.6-14900.8, 14900.11-14900.12, 15100.11, 15100.20, 15200.2, 15200.11

14900.15-14900.17,15000.1-15000.3,15000.6-15000.8, 1979 Year Produced 1100.1, 120G.1, 130.1,

15000.11-15000.12, 15000.15-1500.17,15000.20- 1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1,

15000.21, 15000.24-15000.26, 15100.1-15100.3, 15700.1, 15800.1, 16300.1, 16400.1

15100.6-15100.8, 15100.11-15100.12, 15100.15- 1980 Standard Year 1860.5, 18700.4, 18800.5,

15100.17, 15100.20-15100.21,15100.24-15100.26, 18900.5, 19600.5. 19600.12, 19600.20

15200.1-15200.3,15200.6-15200.8,15200.11-15200.12, 1980 Year Produced 9000.1, 9100.1

15200.15-15200.17. 16500.1, 16500.5, 19000.1, 19100.1, 1981 Standard Year 16500.2-16500.6



Index II

1981 Year Produced 17400.1, 17400.11,17400.20 14500.22,14500.32, 14500.42, 14600.12, 14600.22,

1982 Year Produced 12600.1, 16700.1, 16700.11. 14600.32, 14600.42

16700.20, 16800.1,16800.5, 16900.1, 16900.5, 17000.1, 40574 Lot ID 12000.1-12000.3, 12100.1-12100.3,

17000.7, 17100.1, 17100.11, 17200.1, 17200.17, 12200.1-12200.3

17200.32, 17300.1, 17300.11, 17500.1, 17500.11, 41509 Lot ID 10200.1-10200.11

17600.1, 17600.5, 17700.1. 17700.11. 17700.20, 42252 Lot ID 10800.1-10800.7, 10900.1-10900.7,

17800.1, 17800.5, 17900.1, 17900.17, 17900.32, 11000.1-11000.7

18000.1, 18000.7, 18100.1, 18100.7, 18200.1, 18200.11, 43731 Lot ID 5400.1-5400.3

18200.20, 18300.1, 18300.17, 183'1O.32. 18400.1, 43752 Lot ID 3500.1-3500.4

18400.11, 18400.20, 18500.1, 18500.5, 19500.1 47444 Lot ID 11200.1-11200.6

1983 Year Produced 7800.1, 7900.1 47574 Lot ID 9600.1-9600.7,9700.1-9700.10,9800.1-

1984 Year Produced 12500.1, 12700.1 9800.3

1987 Standard Year 7800.2, 9000.6, 9100.2, 48160 Lot ID 9900.1-9900.10, 10000.1-10000.5,

12500.2, 12600.2, 12700.2,15700.2, 15800.2, 15900.2, 10100.1-10100.5

16100.2 48682 Lot ID 11500.1-11500.7, 11600.1-11600.3

1G Welding Position 14800.11-14800.12,14800.15- 4G Welding Position 14800.1-14800.3, 14800.6-

14800.17 14800.8, 14900.11-14900.12, 14900.15-14900.17

1mm in HAZ Location wrt Weld 2500.4, 50% weld, 50% HAZ Location wrt Weld 13800.18,

2700.4, 6400.7, 6400.13, 6400.19-6400.21,6500.4, 13900.12

6600.4, 6700.4, 6800.4, 7200.13, 8000.4, 8100.4. 50054 Lot ID 10300.1-10300.3, 10400.1-10400.3,

8200.4, 8300.4, 8500.4, 8600.4, 8700.4, 8800.4, 10500.1-10500.7

13800.12, 13800.28, 13900.6, 13900.18, 14000.8, 52100 Lot ID 12400.1-12400.3

14000.18, 14200.10,14200.22, 14200.32, 14200.44, 52110 Lot ID 12300.1-12300.15

14300.10. 14300.22, 14300.32, 14300.44, 14400.10, 52765 Lot ID 5600.1-5600.3

14400.22, 14400.32, 14400.44, 14500.10, 14500.20, 52797 Lot ID 5500.1-5500.3

14500.30, 14500.40, 14600.10, 14600.20, 14600.30, 54614 Lot ID 11100.1-11100.4

14600.40 55946 Lot ID 11800.1-11800.6, 11900.1-11900.6

2/3 Specimen Type 9400.2,9600.2 57053 Lot ID 11700.1-11700.6

2G Welding Position 14700.11-14700.12,14700.15- 57221 Lot ID 9400.1-9400.3, 9500.1-9500.6

14700.17, 14800.20-14800.21,14800.24-14800.26 58568 Lot ID 11300.1-11300.3, 11400.1-11400.3

3200 Reference 12600.1-12600.14 59609 Lot ID 10300.4-10300.6, 10600.1-10600.4,

3201 Reference 15400.1-15400.6, 15700.1-15700.3, 10700.1-10700.7

15700.6--15700.8.15800.1-15800.3,15800.6-15800.8, 5mm in HAZ Location wrt Weld 2500.10,

15900.1-15900.6, 16000.1-16000.6, 16100.1-16100.3, 2700.10, 13800.16,13800.32, 13900.10, 13900.22,

16100.6-16100.8, 16200.1-16200.6, 16300.1-16300.6 14000.12,14000.22, 14200.14, 14200.26, 14200.36,

3202 Reference 15300.1-15300.6, 15500.1-15500.2, 14200.48,14300.14, 14300.26, 14300.36, 14300.48,

15500.5--15500.7, 15600.1-15600.6,16400.1-16400.6 14400.14,14400.26, 14400.36, 14400.48, 14500.14,

3/4 Specimen Type 9500.2, 9500.5, 9700.2, 9700.5- 14500.24. 14500.34. 14500.44, 14600.14, 14600.24,

9700.9, 9800.2, 9900.2, 9900.5-9900.9, 10200.2- 14600.34, 14600.44

10200.10, 11300.2. 11400.2, 11500.2, 11600.2, 11700.2, 60865 Lot ID 4300.1-4300.3

11700.5 60868 Lot ID 3700.1-3700.4, 4400.1-4400.4

3400 Reference 12500.1-12500.6,12700.1-12700.7 641661 Lot ID 1100.1-1100.2,1100.5-1100.6,1200.1-

3530 Reference 19500.1-19500.7 1200.2,1200.5-1200.6,1300.1-1300.2,1300.5-1300.6

3G Welding Position 14700.20-14700.21. 14700.24- 641662 Lot ID 1400.1-1400.2,1400.5-1400.6, 1500.1-

14700.26, 14900.1-14900.3, 14900.6-14900.8, 15000.20- 1500.2, 1500.5-1500.6, 1600.1-1600.2, 1600.5-1600.6

15000.i1, 15000.24-15000.26, 15100.1-15100.3, 642696 Lot ID 1800.1-1800.2,1800.5-1800.6,1900.1-

15100.6-15100.8. 15100.20-15100.21, 15100.24- 1900.2, 1900.5-1900.6

15100.26.15200.11-15200.12,15200.15-15200.17 642697 Lot ID 1700.1-1700.2, 1700.5-1700.6

3mm in HAZ Location wrt Weld 2500.7, 7mm in HAZ Location wrt Weld 2500.13.

2700.7, 13800.14, 13800.30, 13900.8, 13900.20, 2700.13

14000.10, 14000.20,14200.12, 14200.24, 14200.34, 813 Standard Method 18600.2, 18700.1, 18800.2,

14200.46, 14300.12,14300.24, 14300.34, 14300.46, 18900.2, 19600.2, 19600.9, 19600.15

14400.12, 14400.24, 14400.34. 14400.46, 14500.12.



In dex III

A 1400.6,1500.1-1500.2,1500.5-1500.6, 1600.1 -1600.2,

A Lot ID 5200.1-5200.4 1600.5-1600.6, 1700.1-1700.2, 1700.5-1700.6, 1800.1-

A0161 Lot ID 7800.1-7-800.6 1800.2, 1800.5-1800.6,1900.1-1900.2,1900.5-1900.6

A1579-2AA Lot ID 15900.1-15900.6 ABS-EH32 Material Name 2000.1-2000.9

A36 Material Name 3100.1-3100.11, 3200.1- ABS-EH36 Material Name 2100.1-2100.8,

3200.21, 3300.1-3300.4, 3400.1-3400.4, 3500.1- 2200.1-2200.8, 2300.1-2300.8, 2400.1-2400.20, 2500.1 -

3500-4, 3600.1-3600.4, 3700.1-3700.4, 3800.1-3800.4 2500.18, 2600.1-2600.20, 2700.1-2700.18, 2800.1 -

3900.1-3900.3, 4000.1-.4000.3, 4100.1-4100.3, 4200. 1- 2800.8, 2900.1-2900.8, 3000.1-3000.8

4200.3, 4300.1-4300.3, 4400.1-4400.4, 4500.1-4500.4, A,F Heat Treatment 2800.2, 2800.6. 2900.1-

4600.1-4600.3, 4700.1-4700.3, 4800.1 -4800.3, 4900.1 - 2900.3, 2900.6. 3000.1-3000.3, 3000.6

4900.3, 5000.1-5000.4,.5100.1-5100.4, 5200.1-5200.4, A,F,A,F,Q,T Heat Treatment 2100.2, 2100.6,

5300.1-5300.4, 5400.1-5400.3, 5500.1-5500.3,5600.1- 2200.1-2200.3, 2300.1-2300.3, 2400.1-2400.3, 2400.6,

,5600.3, 5700.1-5700.3, 5800.1-5800.3, 5900.1-5900.3. 2400.9, 2400.12, 2400.15, 2400.18, 2500.1

6000.1-6000.3,6100.1-6100.3,6200.1--6200.3, 6300. 1- A,F,N Heat Treatment 2800.1--2800.3

6300.3, 6400.1--6400.23. 6500.1-6500.5, 6600.1- A,K Heat Treatment 12 800.1, 12 900.1, 13000. 1.

6600.5, 6700.1-6700.5, 6800.1-6800.6, 6900.1-6900.2, 13100.1, 13200.1. 13300.1, 13400.1. 13500.1, 13600.1,

7000.1-7000.2, 7000.5-7000.6 13700.1

A537 CLi Matei~al Nawe 7300.1-7300.6, 7400. 1- Al-killed Killing Proces. 2800.1-2800.3, 2800.6

7400.11, 7500.1-7500.21 2900.1-2900.3, 2900.6, 3000.1-3000.3, 3000.6

A572 GrSO Material Name 7600.1-7600.21, A,Q,T Final Processing 16700.1, 16700.11,

7700.1-7700.21, 7800.1-7800.6. 7900.1-7900.6 16700.20,16800.1, 16800.5, 16900.1.16900.5,17000.1.

A588 GrA Material Name 9200.1-9200.21, 17000.7, 17100.1, 17100.11, 17200.1, 17200.17,

9300.1-9300.21 17200.32, 17300.1, 17300.11, 17400.1, 17400.11,

A588 Material Name 8000.1-8000.5, 8 100. 1- 17400.20, 17500.1, 17500.11. 17600.1, 17600.5,

8100.5.8200.1-8200.5,8300.1-8300.5,8400.1-8400.2, 17700.1, 17700.11. 17700.20, 17800.1, 17800.5,

8500.1-8500.5.,8600.1'-8600.5, 8700.1-8700.5.8800.1- 17900.1, 17900.17, 17900.32, 18000.1, 18000.7,

8800.5, 8900.1-8900.2, 9000.1-9000.2, 9000.5 -9000.9, 18100.1, 18100.7, 18200.1, 18200.11, 18200.20,

9100.1-9100.3. 91006-9100.9 18300.1, 18300.17, 18300.32, 18400.1, 18400.11,

A6175-8 Lot ID 16 100.1 - 16100.3, 16100.6-16100.8 18400.20, 18500.1, 18500.5

A6670-3A Lot ID 16400.1-16400.6 A,Q,T Heat Treatment 16700.1, 16700.11, 16700.20,

A6670-3B Lot ID 16300.1-16300.6 16800.1, 16800.5, 16900.1. 16900 5, 17000.1, 17000.7,

A710 Material Name 9400.1-9400.3, 9500.1- 17100.1. 17100.11, 17200.1, 17200.17, 17200.32,

9500.6, 9600.1-9600.7, 9700.1-9700.10. 9800.1- 17300.1, i7300.11, 17400.1, 17400.11, 17400.20,

9800.3,9900.1-9900.10,10000.1-10000.5, 10100.1- 17500.1,17500.11,17600.1, 17600.5,17700.1,17700.11.

10100.5, 10200.1-10200.11,10300.1-10300.6,10400.1- 17700.20, 17800.1, 17800.5. 17900.1, 17900.17,

10400.3, 10.500.1-10500.7, 10600.1 -10600.4, 10700. 1- 17900.3 2, 18000.1, 18000.7, 18100.1, 18100.7, 18200. 1,

10700. 7. 10800.1-10800.7, 10900.1-10900.7, 11000.1 - 18200.11.18200.20.18300.1, 18300.17, 18300.32,

11000.7, 11100.1-11100.4,11200.1-11200.6,11300.1- 18400.1, 18400.11, 18400.20, 18500.1, 18500.5

11300.3, 11400.1-11400.3,11500.1-11500.7,11600.1- A,R Final Processing 1000.1-1000.3. 1000.6,

11600.3,.11700.1-11700.6,11800.1-11800.6,11900.1 - 1000.9, 1000. 12-1000.14, 1100.1, 1200. 1, 1300.1,

11900.6, 12000.1-12000.3, 12100.1-12100.3,12200. 1- 1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1,

12200.3. 12300.1-12300.15,12400.1-12400.3,12700.1 - 3100.1, 3200.1, 3300.1, 3400.1. 3500.1, 3600.1,

12700.7, 12800.1-12800.5,12900.1-12900.5,13000.1- 3700.1, 3800.1. 3900.1, 4000.1, 4100.1, 4200.1.

13000.5, 13100.1-13100.5,13200.1-13200.3,13300.1- 4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 4800.1,

13300.5. 13400.1-13400.5, 13500.1-13500.5, 13600. 1- 4900.1, 5000.1. 5100.1, 5200.1. 5300.1, 5400.1,

13600.5, 13700.1-13700.3 5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 600.1.

A710-A Material Name 12500.1-12500.6,12600.1- 6100.1, 6200.1. 6300.1. 7000.1. 7600.1. 7700.1,

12600.14 7800.1, 7900.1

ABS Sec43 Standard Method 2800.3, 2800.6, Armco D&M Source 3700.1, 3800.1, 3900.1,

2900.3. 2900.6, 3000.3. 3000.6 4000.1, 4100.1. 4200.1, 4300.1, 4400.1. 4500.1,

ABS-B Material Name 1000.1-1000.14. 1100.1- 4600.1. 4700.1, 4800.1. 4900.1, 5000.1. 5100.1,

1100.2, 1100.5-1100.6,1200.1-1200.2.1200.5-1200.6i. 5200.1, 5300.1, 5400.1, 5500.1. 5600.1. 5700.1,

1.300.1-1300.2, 1300.5 -1300.6.1400.1-1400.2, 1400.5- 5800.1, 5900.1, 6000.1, 6100.1, 6200.1, 6300.1
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Armco Producer 2000.1, 3300.1, 3400.1, 3500.1, 17100.6, 17100.9, 17100.12, 17100.15, 17100.18,

3600.1, 3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 17200.2, 17200.8, 17200.13, 17200.18, 17200.23,

4200.1, 4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 17200.28, 17200.33, 17200.38, 17200.43, 17300.2,

4800.1, 4900.1, 5000.1, 5100.1, 5200.1, 5300.1, 17300.6, 17300.9, 17300.12, 17300.15, 17300.18,

5400.1, 5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 17400.2, 17400.6, 17400.9, 17400.12, 17400.15,

6000.1, 6100.1, 6200.1, 6300.1, 7100.1, 7200.1 17400.18, 17400.21, 17400.24, 17400.27, 17500.2,

Armco Source 2000.1, 3300.1, 3400.1, 3500.1, 17500.6, 17500.9, 17500.12, 17500.15, 17500.18,

3600.1 17600.2, 17600.6, 17700.2, 17700.6, 17700.9, 17700.12,

Armco WIS Filler Name 7200.7-7200.8, 7200.13, 17700.15, 17700.18, 17700.21, 17700.24, 17700.27,

10900.4-10900.6, 11500.4-11500.6 17800.2,17800.6, 17900.2,17900.8,17900.13,17900.18,

Armco W24 Filler Name 10200.4-10200.6, 17900.23,17900.28, 17900.33,17900.38,17900.43,

10800.4-10800.6,11000.4-1 1000.6, 12300.4-12300.6 18000.2,18000.8,18100.2,18100.8,18200.2,18200.6,

Armco W25 Filler Name 9900.7-9900.9 18200.9,18200.12,18200.15, 18200.18, 18200.21,

Armco-MPC Reference 3300.1-3300.4, 3400.1- 18200.24, 18200.27, 18300.2, 18300.8, 18300.13,

3400.4, 3500.1-3500.4, 3600.1-3600.4, 3700.1-3700.4, 18300.18,18300.23, 18300.28, 18300.33, 18300.38,

3800.1-3800.4,3900.1-3900.3,4000.1-4000.3,4100.1- 18300.43, 18400.2, 18400.6, 18400.9, 18400.12,

4100.3, 4200.1-4200.3, 4300.1-4300.3, 4400.1-4400.4, 18400.15,18400.18, 18400.21, 184CO.24, 18400.27,

4500.1-4500.4, 4600.1-4600.3, 4700.1-4700.3, 4800.1- 18500.2, 18500.6, 18600.3, 18700.2, 18800.3, 18900.3,

4800.3, 4900.1-4900.3, 5000.1-5000.4, 5100.1-5100.4, 19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 19600.3,

5200.1-5200.4, 5300.1'-5300.4, 5400.1-5400.3, 5500.1- 19600.10, 19600.16-19600.18

5500.3,5600.1-5600.3,5700.1-5700.3,5800.1-5800 3, Australia Producer 1100.1,1200.1, 1300.1, 1400.1,

5900.1-5900.3, 6000.1--6000.3, 6100.1-6100.3, 6200.1- 1500.1, 1600.1, 1700.1, 1800.1, 1900.1

6200.3, 6300.1-6300.3 Australia Source 1100.1, 1200.1, 1300.1, 1400.1,

Assumed Did Specimen Fracture? 1000.3, 1500.1, 1600.1, 1700.1, 1800.i, 1900.1

1000.6, 1000.9, 1000.12, 2100.3, 2100.6, 2300.3,

2300.6, 2400.3, 2400.6, 2400.9, 2400.12, 2400.15, B
2400.18, 2500.2-2500.4, 2500.7, 2500.10, 2500.13, B Location 1000.2, 1000.6

2500.16, 2600.3, 2600.6, 2600.9, 2600.12, 2600.15, B0469-2C Lot ID 15400.1-15400.6, 16200.1-16200.6

2600.18, 2700.2-2700.4, 2700.7, 2700.10, 2700.13, B1038-2B Lot ID 18600.1-18600.6

2700.16,3100.2-3100.10,3200.2-3200.20, 7100.2, B-1088-3 Lot ID 18800.1-18800.6

7300.2, 7400.2-7400.10, 7500.2-7500.20, 7600.2- B-1088-5 Lot ID 18900.1-18900.6

7600.20, 7700.2-7700.20, 9200.2-9200.20, 9300.2- B1908-3 Lot ID 15500.1-15500.2, 15500.5-15500.7

9300.20, 9400.2, 9500.2, 9500.5, 9600.2, 9600.5, B1908-5A Lot ID 15600.1-15600.6

9700.2, 9700.5-9700.9, 9800.2, 9900.2, 9900.5- B1908-SB Lot ID 15800.1-15800.3,15800.6-15800.8

9900.9, 10100.2, 10200.2-10200.10,10300.2, 10300.5, B5761-2R Lot ID 19500.1-19500.7

10400.2, 10500.2-10500.6,10600.1,10700.2-10700.4, B8478-3 Lot ID 17800.1-17800.7

10800.2-10800.6,10900.2-10900.6,11000.2-11000.6, B8490-2 Lot ID 17500.1-17500.19

11100.1, 11200.2, 11200.5, 11300.2, 11400.2,11500.2- B8563-4 Lot ID 17300.1-17300.19

11500.6, 11600.2, 11700.2,11700.5,11900.2,12000.2, B8601-5 Lot ID 17100.1-17100.19

12100.2, 12200.2, 12300.2-12300.14,12400.2, 13800.8- B8687-1 Lot ID 17600.1-17600.7

13800.32, 13900.2-13900.22, 14000.4-14000.22, B8740-2 Lot ID 17200.1-17200.46

117!Y).4-14700.6, 14700.9, 14700.13-14700.15,14700.18, B8740-3 Lot ID 16700.1-16700.28

14700.22-14700.24, 14700.27, 14800.4-14800.6, B8817-1 Lot ID 18400.1-18400.28

14800.9, 14800.13-14800.15,14800.18, 14800.22- B9353-3 Lot ID 16600.1-16600.7

14800.24,14800.27,149004-14900.6, 14900.9, 14900.13- B9671-1E Lot ID 12600.1-12600.14

14900.15,14900.18, 15000.4-15000.6, 15000.9, 15000.13- Back surface at root Location wrt Surface
15000.15, 15000.18, 15000.22- 15000.24, 15000.27, 14200.16,14200.38, 14300.16, 14300.38, 14400.16,

15100.4-15100.6, 15100.9, 15100.13-15100.15,15100.18, 14400.38,14500.16-14500.24,14500.36-14500.44,

15100.22-15100.24, 15100.27, 15200.4-15200.6, 14600.16-14600.24, 14600.36-14600.44, 14700.8,

15200.9. 15200.13-15200.15, 15200.18, 16500.3, 14700.17, 14700.26, 14800.8, 14800.17, 14800.26,

16500.6, 16700.2, 16700.6, 16700.9, 16700.12,16700.15, 14900.8, 14900.17, 15000.8, 15000.1-, 15000.26,

16700.18, 16700.21, 16700.24, 16700.27, 16800.2, '5100.8, 15100.17, 15100.26, 15200.8, 15200.17

16800.6, 16900.2, 16900.6, 17000.2, 17000.8, 17100.2,
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Back surface not root Location wrt Surface 14600.2-14600.5, 14700.2, 14700.11, 14700.20, 14800.2,

13800.20-13800.22, 14200.18-14200.26, 14200.40- 14800.11, 14800.20, 14900.2, 14900.11, IS000.2,

14200.48,14300.18-14300.26,14300.40-14300.48, 15000.11, 15000.20, 15100.2, 15100.11,15100.20,

14400.18-14400.26, 14400.40-14400.48 15200.2, 15200.11

Basic Flux Type 16500.1, 16500.5 Bunge Producer 165oo.1
BL55 Flux Name 13900.1, 13900.4-13900.26,

14000.4-14000.22, 14300.1-14300.48,14400.1-14400.48, (
14500.1-14500.47, 14600.1-14600.47 C Lot ID 4000.1-4000.3

BOF Melting Practice 1000.1-1000.3, 1000.6, C4771-39A Lot ID 18500.1-18500.7

1000.9, 1000.12-1000.14, -100.1, 1200.1, 1300.1, C5830 Lot ID 16000.1-16000.6

1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1, C5830-5T Lot ID 15300.1-V300.6

2100.1-2100.3,2100.6, 2200.1-2200.3, 2200.6, 23C0.i- C-9283-11 Lot ID 18700.1-18700.5

2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12, CG A537M Material Name 7100.1-7100.6,

2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6, 7200.1-7200.16
2600.9, 2600.12, 2600.15, 2600.18, 2700.1 Charpy V Impact Test Type 1000.3, 1000.6,

Bottom Composition Position 2100.2, 2100.6- 1000.9, 1000.12, 1100.2, 1200.2, 1300.2, 1400.2,

2100.8, 2200.2, 2200.6-2200.8, 2300.2, 2400.2, 1500.2, 1600.2, 1700.2, 1800.2, 1900.2, 2000.4,

2400.6-2400.8, 2400.12-2400.14, 2400.18-2400.20, 2100.3, 2100.6, 2200.3, 2200.6, 2300.3, 2300.6,

2600.2, 2600.6-2600.8, 2600.12-2600.14, 2600.18- 2400.3, 2400.6, 2400.9, 2400.12, 2400.15, 2400.18,

2600.20, 2800.2, 2800.6-2800.8, 2900.2, 2900.6- 2500.2-2500.4, 2500.7, 2500.10, 2500.13, 2500.16,

2900.8, 3000.2, 3000.6-3000.8 2600.3, 2600.6, 2600.9, 2600.12, 2600.15, 2600.18,

Bottom Ingot Position 2100.2, 2100.6, 2200.2, 2700.2-2700.4, 2700.7, 2700.10, 2700.13, 2700.16,

2200.6, 2300.2, 2400.2, 2400.6, 2400.12, 2400.18, 2800.3, 2800.6, 2900.3, 2900.6, 3000.3, 3000.6,

2600.2, 2600.6, 2600.12, 2600.18, 16700.20, 16800.5, 3100.2-3100.10, 3200.2-3200.20, 3300.2, 3400.2,

16900.5, 17000.7, 17100.11, 17200.32, 17300.11, 3500.2, 3600.2, 3700.2, 3800.2, 3900.2, 4000.2,

17400.20, 17500.11, 17600.5, 17700.20, 17800.5, 4100.2, 4200.2, 4300.2, 4400.2, 4500.2, 4600.2,

17900.32, 18000.7, 18100.7, 18200.20, 18300.32, 4700.2. 4800.2. 4900.2, 5000.2, 5100.2, 5200.2,

18400.20, 18500.5 5 .... 400.2, 5.500.2, 5600.2, 5700.2, 5800.2,

BS131H2 Standard Method 14700.4-14700.6, 5900.2, 6000.2, 6100.2, 6200.2, 6300.2, 6400.1,

14700.9,14700.13-14700.15, 14700.18, 14700.-?- 6400.4,6400.7,6400.10,6400.13,6400.16,6400.19-

14700.24, 14700.27,14800.4-14800.6,148009, 14,00.13- 6400.21, 6500.2-6500.4, 6600.2-6600.4, 6700.2-

14800.15, 14800.18, 14800.22-14800.24,1486'.?7, 6700.4, 6800.2-6800.4, 6900.1, 7000.5, 7100.2,

14900.4-14900.6,14900.9, 14900.13-14900.15,14900.18, 7;0u.2, 7200.8, 7200.13, 7300.2, 7400.2-7400.10,

15000.4-15000.6,15000.9, 15000.13-15000.15,15000.18, 7500.2-7500.20, 7600.2-7600.20, 7700.2-7700.20,
15000.22-15000.24, 15000.27, 15100.4-15100.6, 7800.3, 7900.3, 8000.2-8000.4, 8100.2-8100.4, 8200.2-

15100.9, 15100.13-15100.15,15100.18, 15100.22- 8200.4, 8300.2-8300.4,8400.1, 8500.2-8500.4, 8600.2-

15100.24, 15100.27,15200.4-15200.6,15200.9, 15200.13- 8600.4, 8700.2-8700.4,8800.2-8800.4,8900.1, 9000.2,

15200.15, 15200.18 9100.3, 9200.2-9200.20, 9300.2-9300.20, 9400.2,

BS4360 Gr5OD Material Name 13800.1- 9500.2, 9500.5, 9600.2, 9600.5, 9700.2, 9700.5-
13800.37, 13900.1-13900.26, 14000.1-14000.23, 9700.9, 9800.2, 9900.2, 9900.5-9900.9, 10000.2,
14100.1-14100.10, 14200.1-14200.49, 14300.1-14300.49, 10100.2, 10200.2-10200.10,10300.2, 10300.5, 10400.2,

14400.1-14400.49, 14500.1-14500.47,14600.1-14600.47, 10500.2-10500.6, 10600.1, 10700. -10700.4, 10800.2-

14700.1-14700.28, 14800.1-14800.28, 14900.1-14900.19, 10800.6, 10900.2-10900.6, 11000.2-11000.6, -1100.1,

15000.1-15000.28,15100.1-15100.28,15200.1-15200.19, 11200.2,11200.5,11300.2, 11400.2,11500.2-11500.6,

15300.1-15300.6,15400.1-15400.6,15500.1-15500.2, 11600.2,11700.2,11700.5, 11800.2,11800.5,11900.2-

15500.5-15500.7, 15600.1-15600.6, 15700.1-15700.3, 11900.4,12000.2,12100.2, 12200.2, 12300.2-12300.14,

15700.6-15700.8,15800.1-15800.3, 15800.6-15800.8, 12400.2, 12500.3, 12600.3, 12600.6, 12700.3, 12800.2,

15900.1-15900.6, 16000.1-16000.6,16100.1-16100.3, 12900.2, 13000.2, 13100.2, 13200.2, 13300.2, 13400.2,

16100.6-16100.8,16200.1-16200.6,16300.1-16300.6, 13500.2, 13600.2, 13700.2, 13800.3-13800.5,13800.8-

16400.1-16400.6 13800.32, 13900.2-13900.22, 14000.4-14000.22,

BS5762 Standard Method 7000.2, 13800.34- 14100.5-14100.9,14200.6-14200.48,14300.6-14300.48,

13800.37, 13900.24-13900.26, 14200.2--14200.5, 14400.6-14400.43, 14500.6-14500.44,14600.6-14600.44,

14300.2-14300.5,14400.2-14400.5,14500.2-14500.5, 14700.4-14700.6,14700.9, 14706.13-14700.15, 14700.18,
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14700.22-14700.24, 14700.27, 14800.4-14800.6, 1700.5-1700.6, 180u.i-1800.2, 1800.5-1800.6,1900.1-

14800.9, 14800.13-14800.15, 14800.18,14800.22- 1900.2, 1900.5-1900.6,15500.1-15500,2. 15500.5-

14800.24, 14800.27,14900.4-14900.6, 14900.9, 14900.13- 15500.7, 15600.1-15600.6, 16700.1-16700.28, 16800.1 -

14900.15, 1400.18, 15000.4-15000.6,15000.9,15000.13- 16800.7, 16900.1-16900.7, 17000.1-17000.11, 17100.1-

15000.15, 15000.18,15000.22-15000.24, 15000.27, 17100.19, 17200.1-17200.46, 17300.1-17300.19,

15100.4-15100.6,15100.9, 15100.13-15100.15, 15100.18, 17400.1-17400.28, 17500.1-17500.19, 17600.1-17600.7,

15100.22-15100.24, 15100.27, 15200.4-15200.6, 17 '00.1-17700.28,17800.1-17800.7, 17900.1-17900.46,

15200.9, 1520C 13-15200.15, 15200.18, 15300.2, 18000.1-18000.11, 18100.1-18100.11, 18200.1-18200.28,

15400.2, 15500.2, 15600.2,15700.3, 15800.3,15900.3, 18300.1-18300.46,18400.1-18400.28,18500.1-18500.7

16000.2, 16100.3, 16200.2, 16300.2, 16400.2, 16500.3, Top 2100.1-2100.5, 2200.1-2200.5, 2300.1-2300.8,

16500.6, 16600.2, 16700.2, 16706.6, 16700.9, 167Uo0.1 2, 2400.1-2400.5, 2400.9-2400.11, 2400.15-2400.17,

16700.15, 16700.18,16700.21, 16700.24, 16700.27, 2500.1-2500.18, 2600.1-2600.5. 2600.9-2600.11,

16800.2, 16800.6, 16900.2, 16900.6,17000.2. 17000.8. 2600.15-2600.17, 2700.1-2700.18, 2800.1-2800.5,

17100.2, 17100.6, 17100.9. 1710U.12, 17100.15, 2900.1-2900.5, 3000.1-3000.5

17100.18, 17200.2, 17200.8, 17200.13, 17200.18, Concast Ingot Position 1000.1-1000.3, 1000.6,

17100.23, 17200.28,17200.33, 17200.38, 17200.43, 1000.9, 1000.12-1000.14, 1100.1, 1200.1, 1300.1,

17300.2, 17300.6, 17300.9, 17300.12, 17300.15, 1400.1, 1500.1, 1600.1. 1700.1, 1800.1, 1900.1,

17300.18, 17400.2, 17400.6, 17400.9, 17400.12, 2800.1-2800.3, 2800.6, 2900.1-2900.3,2900.6,3000.1-

17400.15, 17400.18,17400.21, 17400.24, 17400.27, 3000.3, 3000.6

17500.2, 17500.6, 17500.9, 17500.12, 17500.15, Curve Shape
17500.18, 17600.2,17600.6, 17700.2, 17700.6, 17700.9, Cleavage 14800.20, 14900.11

17700.12,17700.15,17700.18, 17700.21, 17700.24, Maximum 15000.2, 15000.20

17700.27, 17800.2. 17800.6, 17900.2, 17900.8, 17900.13, Cylindrical Specimen Type 3100.1, 7000.1,

17900.18,17900.23,17900.28, 17900.33, 17900.38, 7300.1, 7400.1, 7600.1, 7800.1, 7900.1, 9000.1,

17900.43, 18000.2, 18000.8, 18100.2, 18100.8, 18200.2, 9100.1,9200.1, 12500.1, 12600.1, 12700.1, 14700.3,

18200.6, 18200.9, 18200.12, 18200.15, 18200.18, 14700.8, 14700.12, 14700.17, 14700.21,14700.26,

18200.21, 18200.24, 18200.27, 18300.2, 18300.8, 148M0.3, 14800.8, 14800.12, 14800.17, 14800.21,

18300.13, 18300'.18,18300.23,18300.28, 18300.33. 14800.26, 14900.3, 14900.8, 14900.12, 14900.17,

18300.38, 18300.43, 18400.2, 18400.6, 18400.9, 15000.3, 15000.8, 15000.12, 15000.17, 15000.21,

18400.12,18400.15,18400.18, 18400.21, 18400.24, 15000.26, 15100.3, 15100.8, 15100.12, 15100.17,

18400.27,18500.2, 18500.6, 18600.3, 18700.2, 18800.3, 15100.21, 15100.26, 15200.3, 15200.8, 15200.12,

18900.3, 19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 15200.17,15300.1, 15400.1, 15500.1,15600.1,15700.1,

19500.5, 19600.3, 19600.10, 19600.16-19600.18 15800.1,15900.1, 16000.1, 16100.1, 16200.1, 16300.1,

Cleavagr Curve Shape 14800.20, 14900.11 16400.1,16500.2,16500.5, 18600.1, 18800.1, 18900.1.

Compact Specimen Type 7800.2, 9000.6, 9100.2, 19000.2, 19100.2, 19200.2, 19300.2, 19400.2, 19600.1,

1200.2, 12600.2, 12700.2, 15700.2, 15800.2, 15900.2. 19600.8, 19600.14

16100.2

Compact Tension Specimen Type 18600.2, D
18700.1, 18800.2, 18900.2, 19000.3, 19100.3, 19200.3, D2580-4 Lot ID 17400.1-17400.28

19300.3, 19400.3, 19600.2, 19600.9, 19600.15 D3007-3 Lot ID 15700.1-15700.3, 15700.6-15700.8

Composition Position D3631-7L Lot ID 16900.1-16900.7

1/4T 13800.1-13800.37,13900.1-13900.26,14000.1- D3667-3M Lot ID 17000.1-17000.11

14000.23 D3703-4B Lot ID 16800.1-16800.7

Bottom 2100.2. 2100.6-2100.8, 2200.2, 2200.6- D3710-42B Lot ID 17900.1-17900.46

2200.8, 2300.2, 2400.2, 2400.6-2400.8, 2400.12- D37,91-2B Lot ID 7300.1-7300.6

2400 14, 2400.18-2400.20. 2600.2. 2600.6-2600.8. D3974-1B Lot ID 18200.1-18200.28

2600.12-2600.14.2600.18-2600.20.2800.2,2800.6- D3975-3E Lot ID 17700.1-17700.28

2800.8, 2900.2, 2900.6-2900.8, 3000.2, 3000.6- D4030-4A Lot ID 18300.1-18300.46

3000.8 D4179-3B Lot ID 7900.1-7900.6

Ladle 1100.1-1100.2. 1100.5-1100.6, 1200.1- D6274-4 Lot ID 9000.1-90002, 9000.5-9000.9,

1200.2, 1200.5-1200.6, 1300.1-1300.2, 1300.5-1300.6, 9100.1-9100.3, 9100.6-9100.9

1400.1-1400.2. 1400.5-1400.6,1500.1-1500.2, 1500.5 - D6873-1A Lot ID 12500.1-12500.6

1500.6, 1600.1-1600.2, 1600.5-1600.6, 1700.1-1700.2, D6873-1B Lot ID 12700.1-12700.7
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Did Specimen Fracture? 2900.6, 3300.2, 3400.2, 3500.2, 3600.2, 3700.2,

Assumed 1000.3,1000.6,1000.9,1000.12, 2100.3, 3800.2, 3900.2, 4000.2, 4100.2, 4200.2, 4300.2,

2100.6, 2300.3, 2300.6, 2400.3, 2400.6, 2400.9, 4400.2, 4500.2, 4600.2, 4700.2, 4800.2, 4900.2,

2400.12, 2400.15, 2400.18, 2500.2-2500.4,2500.7 5000.2, 5100.2, 5200.2, 5300.2, 5400.2, 5500.2,

2500.10, 2500.13, 2500.16, 2600.3, 2600.6, 2600.9, 5600.2, 5700.2, 5800.2, 5900.2, 6000.2, 6100.2,

2600.12, 2600.15, 2600.18, 2700.2-2700.4, 2700.7, 6200.2, 6300.2, 6400.1, 6400.4, 6400.7, 6400.10,

2700.10, 2700.13, 2700.16, 3100.2-3100.10,3200.2- 6400.13,6400.16, 6400.19-6400.21,6500.2-6500.4,

3200.20, 7100.2, 7300.2, 7400.2-7400.10, 7500.2- 6600.2-6600.4, 6700.2-6700.4, 6800.2-6800.4, 6900.1,

7500.20, 7600.2-7600.20, 7700.2-7700.20, 9200.2- 8000.2-8000.4, 8100.2-8100.4, 8200.2-8200.4, 8300.2-

9200.20, 9300.2-9300.20, 9400.2, 9500.2, 9500.5, 8300.4, 8400.1,8500.2-8500.4, 8600.2-8600.4, 8700.2-

9600.2, 9600.5, 9700.2, 9700.5-9700.9, 9800.2, 8700.4, 8800.2-8800.4,8900.1, 14100.5-14100.9

9900.2,9900.5-9900.9, 10100.2, 10200.2-10200.10, Did Specimen Split?
10300.2, 10300.5, 10400.2, 10500.2-10500.6,10600.1, No 8000.2-8000.4,8100.2-8100.4,8200.2-8200.4,

10700.2-10700.4,10800.2-10800.6, 10900.2-10900.6, 8300.2-8300.4, 8400.1,8500.2-8500.4, 8600.2-8600.4,

11000.2-11000.6,11100.1, 11200.2,11200.5.11300.2, 8700.2-8700.4, 8800.2-8800.4, 8900.1

11400.2, 11500.2-11500.6,11600.2,11700.2,11700.5, D0733-1D Lot ID 18000.1-18000.11

11900.2, 12000.2, 12100.2. 12200.2, 12300.2-12300.14, Double Notch Bend Specimen Type 2000.3,

12400.2. 13800.8-13800.32,13900.2-13900.22,14000.4- 7000.2, 14700.2, 14700.11, 14700.20, 14800.2, 14800.11,

14000.22, 14700.4-14700.6, 14700.9, 14700.13- 14800.20, 14900.2, 14900.11, 15000.2, 15000.11,

14700.15. 14700.18,14700.22-14700.24,14700.27, 15000.20, 15100.2, 15100.11, 15100.20, 15200.2,

14800.4-14800.6,14800.9, 14800.13-14800.15,14800.18, 15200.11

14800.22-14800.24, 14800.27, 14900.4-14900.6, Double U-Groove Joint Preparation 10800.4-

14900.9, 14900.13-14900.15, 14900.18, 15000.4- 10800.6,10900.4-10900.6,11000.4-11000.6,12300.4-

15000.6, 15000.9, 15000.13-15000.15, 15000.18, 12300.6

15000.22-15000.24, 15000.27, 15100.4-15100.6, Double V-Groove Joint Preparation 7200.7-

15100.9,15100.13-15100.15, 15100.18, 15100.22- 7200.8, 7200.13, 10500.4-10500.6, 11500.4-11500.6,

15100.24, 15100.27, 15200.4-15200.6, 15200.9, 15200.13- 12300.8-12300.14,14500.1-14500.47, 14600.1-14600.47,

15200.15, 15200.18, 16500.3, 16500.6, 16700.2, 16500.1, 16500.5

16700.6, 16700.9, 16700.12, 16700.15, 16700.18, Downhand IG Welding Position 2500.1,

16700.21, 16700.24, 16700.27, 16800.2, 16800.6, 2500.4, 2500.7, 2500.10, 2500.13, 2500.16, 2700.1,

16900.2,16900.6,17000.2,17000.8,17100.2, 17100.6, 2700.4, 2700.7, 2700.10, 2700.13, 2700.16, 3100.2-

17100.9, 17100.12, 17100.15, 17100.18, 17200.2, 3100.10, 3200.1,3200.4-3200.20, 7400.2-7400.10,

17200.8, 17200.13, 17200.18, 17200.23, 17200.28, 7500.1, 7500.4-7500.20, 14200.1-14200.48, 14300.1-

17200.33, 17200.38, 17200.43, 17300.2, 17300.6, 14300.48, 14400.1-14400.48, 14500.1-14500.47,

17300.9, 17300.12, 17300.15, 17300.18, 17400.2, 14600.1-14600.47

17400.6, 17400.9, 17400.12, 17400.15, 17400.18. Downhand Welding Position 7200.7-7200.8,

17400.21. 17400.24, 17400.27, 17500.2, 17500.6, 7200.13,13800.8-13800.36, 13)00.1,13900.4-13900.26,

17500.9, 17500.12, 17500.15, 17500.18, 17600.2. 14000.1-14000.22, 16500.1, 1650U4.5, 19000.1, 19100.1,

17600.6, 17700.2, 17700.6, 17700.9, 17700.12, 17700.15, 19200.1, 19300.1, 19"An.1, 19600.7, 19600.14

17700.18, 17700.21, 17700.24, 17700.27, 17800.2, DTNSRDC Producer 19000.1, 19100.1, 19200.1

17800.6, 17900.2, 17900.8, 17900.13, 17900.18, Dynamic Tear Specimen Type 2000.8, 7100.5,

17900.23. 17900.28,17900.33,17900.38, 1"900.43, 7200.5. 7200.11. 7200.15, 7300.5, 7800.5, 7900.5,

-'X)0.2. ;800).,3 i'00.;, 18100.8,18200.2, 18. 43, t0JA.7, .01J.7, 12500.5, 12600.9-12600.13,12700.6,

18200.9, 18200.12, 18200.15, 18200.18, 18200.21, 12800.4, 12900.4, 13000.4, 13100.4, 13300.4, 13400.4,

18200.24, 18200.27, 18300.2, 18300.8, 18300.13, 13500.4,13600.4, 15300.5, 15400.5, 1550., A. 15600.5,

18300.18, 18300.23, 18300.28, 18300.33, 18300.38, 15700.7, 15800.7,15900.5,16000.5,16100.7, 16200.5,

18300.43, 18400.2, 18400.6, 18400.9, 18400.12, 16300.5, 16400.5, 16600.6, 17000.5, 17000.10, 17200.,,,

18400.15, 18400.18, 18400.21. 18400.24, 18400.27, 17200.10,17200.15, 17200.20,17200.25, 17200.30,

18500.2 18500.6, 18600.3,18700.2,18800.3, 18900.3, 17200.35, 17200.40, 17200.45, 17900.5. 17900.10,

19000.4, 19100.4. 19200.4, 19300.4, 19400.4, 19600.3, 17900.15,17900.20, 17900.25,17900.30, 17900.35,

19600.10. 19600.16-19600.18 17900.40, 17900.45, 18000.5, 18000.10, 18100.5,

Yes 1100.2, 1200.2, 1300.2, 1400.2, 1500.2, 1600.2, 18100.10.18300.5, 18300.10, 18300.15. 18300.20,

1700.2, 1800.2, 1900 2, 2000.4, 2200.6, 2900.3, 18300.25,18300.30,18300 35, 18300,40, 18.").45,
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18600.5, 18700.4, 18800.5, 18900.5, 19000.6, 19100.6, 9300.20

19200.6, 19300.6, 19400.6, 19500.2, 1960.S, 1960.12, E8018 Filler Specification 10500.4-10500.6
19600.20 E8018-C1 Filler Specification 12300.8-12300.14

Dynamic Tear Test Type 2000.8, 7100.5, 7200.5, E8018C-2 Filler Specification 9200.2-9200.20,
7200.11, 7200.15, 7300.5, 7800.5, 7900.5, 9000.7, 9700.7-9700.9
9100.7,12500.5,12600.9-12600.13,12700.6, 12800.4, E8018-C3 Filler Specification 7400.2-7400.10

1290.4,13000.4,13100.4,13300.4,13400.4,13500.4, E813 Standard Method 780.2, 7900.2,9000.6,
13600.4, 15300.S, 15400.5, 15S00.6, 15600.5, 15700.7, 9100.2, 12500.2, 12700.2, 15700.2, 15800.2,15900.2,
15800.7, 15900.5, 16000.5, 16100.7, 16200.5, 16300.5, 16100.2,19000.3, 19100.3, 19200.3, 19300.3, 19400.3
16400.5, 16600.6, 17000.5,17000.10, 17200.5, 17200.10, EF2-F2 Filler Specification 7500.1, 7500.4-

17200.15,17200.20,17200.25, 17200.30, 17200.35, 7500.20

17200.40, 17200.45, 17900.5,17900.10,17900.15, electric furnace Melting Practice s400.1,
17900.20, 17900.25, 17900.30, 17900.35, 17900.40, 5500.1, 5600.1
17900.45, 1800.5, 18000.10, 18100.5, 18100.10, ESW Weld Type 6400.4, 6400.7, 6500.1, 6500.4,
18300.5, 18300.10, 18300.15, 18300.20, 18300.25, 8000.1, 8000.4, 8600.1, 8600.4

18300.30, 18300.35, 18300.40, 18300.45, 18600.5,

18700.4, 18800.5, 18900.5, 19000.6, 19100.6,19200.6, F
19300.6, 19400.6, 19500.2, 19600.5, 19600.12, 19600.20 F Heat Treatment 1000.1-1000.3,1000.6,1000.9,

1000.12-1000.14, 7800.1, 7900.1E F72-EM12K Filler Specification 3200.1,3200.4-

E 208 Standard Method 1000.14,1100.6,1200.6, 3200.20
1300.6, 1400.6, 1500.6, 1600.6, 1700.6, 1800.6, F96 Flux Type 7500.1, 7500.4-7500.20
1900.6, 2000.7, 3300.1, 3400.1, 3500.1, 3600.1, FCA Weld Type 14700.1-14700.3,14700.6-14700.8,

3700.1. 3800.1, 3900.1, 4000.1, 4100.1, 4200.1, 14700.11-1470U,12,14700.15-14700.17,14700.20-
4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 4800.1, 14700.21, 14700.24-14700.26, 14800.1-14800.3,

4900.1, 5000.1, 5100.1, 5200.1, 5300.1, 5400.1, 14800.6-14800.8, 14800.11-14800.12, 14800.15-
5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 6000.1, 14800.17,14800.20-14800.21,14800.24-14800.26,

6100.1, 6200.1, 6300.1, 7100.4, 7200.4, 7200.10, 14900.1-14900.3,14900.6-14900.8,14900.11-14900.12,

13800.7 14900.15-14900.17, 15000.1-15000.3, 15000.-15000.8,
E 23 Standard Method 7100.2, 16500.3, 16500.6, 15000.11-15000.12,15000.15-15000.17,15000.20-

18600.3, 18700.2, 18800.3, 18900.3, 19000.4,19100.4, 15000.21, 15000.24-15000.26, 15100.1-15100.3,

19200.4, 19300.4, 19400.4, 19600.3, 19600.10, 19600.16- 15100.6-15100.8, 15100.11-15100.12, 15100.15-
19600.18 15100.17, 15100.20-15100.21, 15100.24-15100.26,

E 604 Standard Method 2000.8, 7100.5, 7200.5, 15200.1-15200.3,15200.6-15200.8,15200.11-15200.12,

7200.11, 7200.15, 18600.5, 18700.4, 18800.5, 18900.5, 15200.15-15200.17
19000.6, 19100.6, 19200.6, 19300.6, 19400.6, 19600.5, Filler Alloy
19600.12, 19600.20 Hardex-N 1100.6,1200.6, 1300.6, 1400.6, 1500.6,

E 8 Standard Method 7100.1, 7200.1, 7200.7, 1600.6, 1700.6, 1800.6, 1900.6, 7100.4, 7200.4,

16500.2, 16500.5, 18600.1, 18800.1,18900.1, 19000.2, 7200.10
19100.2, 19200.2,19300.2, 19400.2,19600.1, 19600.8, Filler Name
19600.14 Armco WIB 7200.7-7200.8,7200.13,10900.4-

E Lot ID 5300.1-5300.4 10900.6, 11500.4-11500.6

E10018 Filler Specification 16500.1, 16500.5 Armco W24 10200.4-10200.6,10800.4-10800.6,
E11018-M Filler Specification 9900.7-9900.9, 11000.4-11000.6, 12300.4-12300.6

10200.8-10200.10 Armco W25 9900.7-9900.9
E22000/1E Filler Name 19100.1, 19200.1,19300.1, E22000/1E 19100.1,19200.1, 19300.1, 19400.i

19400.1 Hobart25P 6400.4, 6400.7, 6400.10, 6400.13,

E318 Standard Method 12600.2 6500.1, 6500.4, 6600.1, 6600.4

ET018 Filler Specification 3100.2-3100.IC, 7600.2- L-50N 13800.8-13800.36, 14200.1-14200.48
7600.20 LindeWS 8000.1,8000.4, 8100.1, 8100.4, 8200.1,

E70-EA2 Filler Specification 7700.1,7700.4- 8200.4, 8600.1, 8600.4, 8700.1, 8700.4

7700.20 Nk203NiC 14700.1-14700.3, 14700.6-14700.8,

E72-EW-W Filler Specification 9300.1,9300.4- 14700.11-14700.12,14700.15-14700.17,14700.20-
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14700.21, 14700.24-14700.26, 14800.1-14800.3, H 14700.1, 14800.1, 14900.1, 15000.1, 15100.1,

14800.6-14800.8, 14800.11-14800.12, 14800.15- 15200.1
14800.17,14800.20-14800.21,14800.24-14800.26, K 9400.1. 9500.1,9500.4, 9600.1, 9700.1, 9700.4,

14900.1-14900.3, 14900.6-14900.8, 14900.11-14900.12, 9800.1, 9900.1, 9900.4, 9900.7, 10000.1, 10100.1,

14900.15-14900.17, 15000.1-15000.3, 15000.6-15000.8, 10200.1,10300.1, 10300.4, 10400.1, 10500.1, 10600.1,

15000.11-15000.12, 15000.15-1500.17, 15000.20- 10700.1,10700.4,10800.1,10900.1, 11000.1, 11100.1,
15000.21, 15000.24-15000.26, 15100.1-15100.3, 11200.1,11200.4,11300.1,11400.1, 11500.1, 11600.1,

15100.6-151008, 15100.11-15100.12, 15100.15- 11700.1,11800.1,11800.5, 11900.1, 11900.4, 12000.1,

15100.17, 15100.20-15100.21,15100.24-15100.26, 12100.1, 12200.1, 12300.1, 12400.1
15200.1-15200.3, 15200.6-15200.8, 15200.11-15200.12, N 2000.1, 2800.1-2800.3, 2800.6, 2900.1-2900.3,

15200.15-15200.17 2900.6, 3000.1-3000.3, 3000.6, 7300.1, 7400.1,

TW8544 6400.16,6400.19-6400.21,6700.1,6700.4, 7500.1, 9000.1, 9100.1, 9200.1, 9300.1, 13800.2,
6800.1, 6800.4, 8300.1, 8300.4, 8500.1, 8500.4, 13800.5,13900.1,14000.4, 14100.1, 14200.1, 14300.1,

8800.I, 8800.4 14400.1, 14500.1, 14600.1, 15300.1, 15400.1, 15700.1,

W36 13900.1, 13900.4-13900.26,14000.1-14000.22, 15800.1, 15900.1, 16000.1, 16100.1, 16200.1, 16300.1
14300.1-14300.48,14400.1-14400.48,14500.1-14500.47, N,A 13800.1-13800.3, 14100.4-14100.5

14600.1-14600.47 N,C,A 14100.7-14100.9

Filler Specification Q,K 12500.1, 12700.1
E10018 16500.1, 1650.5 Q,T 2100.1-2100.3, 2100.6, 2200.1-2200.3, 2200.6,

E11018-M 9900.7-9900.9, 10200.8-10200.10 2300.1-2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12,

E7018 3100.2-3100.10, 7600.2-7600.20 2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

E70-EA2 7700.1, 7700.4-7700.20 2600.9,2600.12, 2600.15, 2600.18, 2700.1, 7100.1,

E72-EW-W 9300.1, 9300.4-9300.20 7200.1, 12600.1, 16400.1, 18600.1, 18700.1, 18800.1,

E8018 10500.4-10500.6 18900.1, 1950.1, 19600.1

E8018-Cl 12300.8-12300.14 Q,T,W 19600.7
E8018C-2 9200.2-9200.20, 9700.7-9700.9 W 19000.1, 19100.1, 19200.1, 19300.1,19400.1

E8018-C3 7400.2-7400.10 Final surface Location wrt Surface 1150o.4-
EF2-F2 7500.1, 7500.4-7500.20 11500.6,12300.4-12300.14, 13800.8-13800.18,13800.24-

F72-EM12K 3200.1, 3200.4-3200.20 13800.32, 13900.1, 13900.4-13900.22, 14000.4-

M22000/10 19600.7, 19600.14 14000.22, 142U0U.6-14200.14, 14200.28-14200.36,

M22000/1E 19000.1 14300.6-14300.14, 14300.28-14300.36, 14400.6-

PFH-60A 2500.1, 2500.4, 2500.7, 2500.10, 2500.13, 14400.14, 14400.28-14400.36, 14500.6-14500.14,

2500.16, 2700.1, 2700.4, 2700.7, 2700.10, 2700.13, 14500.26-14500.34,14600.6-14600.14,14600.26-

2700.16 14600.34, 14700.3, 14700.12, 14700.21, 14800.3,

Final Processing 14800.12, 14800.21, 14900.3, 14900.12, 15000.3,

A,Q,T 16700.1, 16700.11, 16700.20, 16800.1, 15000.12,15000.21, 15100.3, 15100.12, 15100.21,
16800.5, 16900.1, 16900.5, 17000.1, 17000.7, 17100.1, 15200.3, 15200.12

17100.11, 17200.1, 17200.17, 17200.32, 17300., Flat Specimen Type 13800.1-13800.2
17300.11. 17400.1, 17400.11, 17400.20, 17500.1, Flat Welding Position 9700.7-9700.9,9900.7-

17500.11, 17600.1, 17600.5, 17700.1, 17700.11, 9900.9, 10200.4-10200.10,10800.4-10800.6, 10900.4-

17700.20, 17800.1, 17800.5, 17900.1, 17900.17, 10900.6,11000.4-11000.6,11500.4-11500.6, 12300.4-

17900.32,18000.1,18000.7,18100.1, 18100.7, 18200.1, 12300.6

18200.11, 18200.20, 18300.1, 18300.17, 18300.32, Flux Name
18400.1, 18400.11, 18400.20, 18500.1, 18500.5 BL55 13900.1, 13900.4-13900.26,14000.4-14000.22,

AR 1000.1-1000.3, 1000.6, 1000.9, 1000.12- 14300.1-14300.48,14400.1-14400.48,14500.1-14500.47,

1000.14, 1100.1, 1200.1, 1300.1, 140C 1, 1500.1, 14600.1-14600.47

1600.1, 1700.1, 1800.1, 1900.1, 3100.1, 3200.1, Hobart201 6400.4, 6400.7, 6400.10, 6400.13,

3300.1, 3400.1, 3500.1, 3600.1, 3700.1, 3800.1, 6400.16,6400.19-6400.21,6500.1,6500.4, 6600.1,

3900.1, 4000.1, 4100.1, 4200.1, 4300.1, 4400.1, 6600.4, 6700.1, 6700.4, 6800.1, 6800.4, 8000.1,

4500.1, 4600.1, 47,0.1, 4800.1, 4900.1, 5000.1, 8000.4, 8100.1, 8100.4, 8200.1, 8200.4, 8300.1,

5100.1, 5200.1, 5300.1, 5400.1, 5500.1, 5600.1, 8300.4, 8500.1, 8500.4, 8600.1, 8600.4, 8700.1,

5700.1, 5800.1, 5900.1, 6000.1, 6100.1, 6200.1, 8700.4, 8800.1, 8800.4

6300.1. 7000.1, 7600.1, 7700.1, 7800.1, 7900.1 Linc 860 7200.7-7200.8, 7200.13



Index X

Linc 880 11500.4-11500.6 9100-3,9200.2 9200.20,9300.2-9300.20,10100.2,

Linc 882 10900.4-10900.6 10300.2, 10300.5, 10400.2, 10500.2-10500.6,10600.1,

Linde166p 10200.4-10200.6, 10800.4-10800.6, 10700.2-10700.4, 10800.2-10800.6,10900.2-10900.6,

11000.4-11000.6, 12300.4-12300.6 11000.2-11000.6, 11100.1,11200.2, 11200.5,11500.4-

Linde709-5 9900.7-9900.9 11500.6, 11800.2, 11800.5, 11900.2-11900.4, 12000.2,

US-43 2500.1, 2500.4, 2500.7, 2500.10, 2500.13, 12100.2, 12200.2, 12300.2-12300.14,12400.2, 12500.3,

2500.16, 2700.1, 2700.4, 2700.7, 2700.10, 2700.13, 12600.3, 12600.6, 12700.3, 12800.2, 12900.2, 13000.2,

2700.16 13100.2, 13200.2, 13300.2, 13400.2, 13500.2, 13600.2,

Flux Type 13700.2, 13800.8-13800.32, 13900.2-13900.22,14100.5-

Basic 16500.1, 16500.5 14100.9, 14700.4 14700.6,14700.9, 14700.13-14700.15,

F96 7500.1, 7500.4-7500.20 14700.18,14700.22-14700.24,14700.27,14800.4-

Fracture Toughness Test Type 2000.3, 7000.2, 14800.6, 14800.9, 14800.13-14800.15, 14800.18,

7800.2, 7900.2, 9000.6, 9100.2, 125002, 12600.2, 14800.22-14800.24, 14800.27, 14900.4-14900.6,

12700.2, 13800.34-13800.37, 13900.24-13900.26, 14900.9, 14900.13-14900.15, 14900.18, 15000.4-

14000.2-14000.3,14100.3, 14200.2-14200.5, 14300.2-- 15000.6, 15000.9, 15000.13-15000.15, 15000.18,

14300.5, 14400.2-14400.5, 14500.2-14500.5, 14600.2- 15000.22-15000.24, 15000.27, 15100.4-15100.6,

14600.5. 14700.2, 14700.11, 14700.20, 14800.2, 15100.9,15100.13-15100.15,15100.18, 15100.22-

14800.11, 14800.20, 14900.2, 14900.11, 15000.2, 15100.24,15100.27, 15200.4-15200.6,15200.9,15200.13-

15000.11,15000.20,15100.2, 15100.11, 15100.20, 15200.15, 15200.18, 15300.2, 1.5400.2, 15500.2,

15200.2,15200.11,15700.2,15800.2,15900.2,16100.2, 15600.2,15700.3,15800.3,15900.3,16000.2,16100.3,

16600.1, 18600.2, 18700.1, 18800.2, 18900.2, 19000.3, 16200.2, 16300.2, 16400.2, 16500.3, 16500.6, 16700.2,

19100.3, 19200.3, 19300.3,19400.3,19600.2, 19600.9, 16700.6, 16700.9, 16700.12, 16700.15, 16700.18,

19600.15 16700.21, 16700.24, 16700.27, 16800.2, 16800.6,

FRM Lot ID 19000.1-19000.7 16900.2,16900.6,17000.2,17000.8, 17100.2,17100.6,

FRN Lot ID 19100.1-19100.7 17100.9, 17100.12, 17100.15, 17100.18, 17200.2,

FRO Lot ID 19600.7-19600.13 17200.8. 17200.13, 17200.18, 17200.23, 17200.28,

FRP Lot ID 19600.14-19600.21 17200.33, 17200.38, 17200.43, 17300.2, 17300.6,

Full cross section Location wrt Surface 13800.34- 17300.9, 17300.12, 17300.15. 17300.18, 17400.2,

13800.36, 13900.24-13900.26, 14000.1-14000.3, 17400.6, 17400.9, 17400.12, 17400.15, 17400.18,

14200.1-14200.5, 14300.1-14300.5, 14400.1-14400.5, 17400.21, 17400.24, 17400.27, 17500.2, 17500.6,

14500.1-14500.5,14600.1-14600.5.14600.46-14600.47 17500.9, 17500.12, 17500.1,, 17500.18, 176M0l.2,

Full Specimen Type 1100.2, 1200.2, 1300.2, 17600.6,17700.2,17700.6,17700.9, 17700.12,17700.15,

1400.2, 1500.2, 1600.2, 1700.2, 1800.2, 1900.2, 17700.18, 17700.21, 17700.24, 17700.27, 17800.2,

2000.4, 2100.1-2100.3.2100.6.2200,1-2200.3,2200.6, 17800.6, 17900.2. 17900.8, 17900.13, 17900.18,

2300.1-2300.3. 2300.6, 2400.1-2400.3. 2400.6, 2400.9, 17900.23,17900,28, 17900.33, 17900.38, 17900.43,

2400.12, 2400.15, 2400.18, 2500.2-2500.4, 2500.7, 18000.2,18000.8,18100.2,18100.8,18200.2,18200.6,

2500.10, 2500.13, 2500.16, 2600.1-2600.3, 2600.6, 18200.9,18200.12,18200.15, 18200.18,18200.21,

2600.9, 2600.12, 2600.15, 2600.18, 2700.2-2700.4, 18200.24, 18200.27, 18300.2, 18300.8, 18300.13,

2700.7, 2700.10. 2700.13, 2700.16. 2800.3. 2800.6, 18300.18,18300.23, 18300.28, 18300.33, 18300.38,

2900.3, 2900.6. 3000.3, 3000.6, 3100.2-3100.10, 18300.43, 18400.2. 18400.6, 18400.9. 18400.12,

3200.2-3200.20, 3700.2, 3800.2, 3900.2, 4000.2, 18400.15, 18400,18, 18400.21,18400.24, 18400.27,

4100.2, 4200.2. 4300.2, 4400.2, 4500.2, 4600.2, 18500.2, 18500.6, 18600.3, 18700.2, 18800.3. 18900.3,

4700.2, 4800.2, 4900.2, 5000.2, 5100.2, 5200.2, 19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 19500.5,

5300.2, 5400.2, 5500.2, 5600.2, 5700.2. 5800.2, 19600.3, 19600.10, 1-600.16-19600.18

5900.2. 6000.2, 6100.2, 6200.2. 6300.2. 6400.1. Fully Killing Process 1100.1, 1200.1, 1300.1,

6400.4.6400.7.6400.10.6400.13,6400.16,6400.19- 1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1,

6400.21, 6500.2--6500.4, 6600.2-6600.4. 6700.2- 2000.1,2100.1-2100.3,2100.6, 2200.1-2200.3, 2200.6,

6700.4. 6800.2-6800.4, 6900.1, 7000.5. 7100.2, 2300.1-2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12,

7200.2, 7200.8, 7200.13. 7300.2. 7400.2-7400.10. 2400.15, 2400.18, 2500.1. 2600.1-2600.3, 2600.6,

7500.2-7500.20,7600.2-7600.20, 7700.2-7700.20, 2600.9, 260012, 2600.15, 2600.18, 2700.1

7800.3. 7900.3, 8000.2-8000.4,8100.2-8100.4,8200.2- Fusion line Location wrt Weld 2500.1, 2700.1,

8200.4, 8300.2-8300.4, 8400.1,8500.2-8500.4.8600.2- 3100.2-3100.10,3200.4-3200.6, 320.10, 3200.14,

8600.4,8700.2-8700.4,8800.2-8800.4, 8900.1,9000.2. 3200.18, 7400.2-7400.10, 7500.4. 7500.8-7500.10,



Index XI

7500.14. 7500.18, 7600.4, 7600.8, 7600.12, 7600.16. 10700.1, 10700.4, 10800.1, 10900. 1, 11000. 1, 11100. 1,

7600.20, 7700.4, 7700.8, 7700.12. 7700.16, 7700.20, 11200.1, 11200.4, 11300.1, 1' '-1"1 11500.1,.11600. 1,

9200.4, 9200.8. 9200.12, 9200.16. 9200.20,.9300.4. 11700.1, 11800.1, 11800.5, 11900.1, 11900.4. 12000.1,

9300.8,9300.12, 9300.16,9300.20,9700.9,9900.9, 12100.1,12200.1,12300.1, 12400.1, 12500.1, 12700.1

10200.6, 10200.10, 10500.6, 10800.6, 10900.6, 11000.6, Q,T 7100.1. 7200.1, 12600.1, 15300.1, 15400.1,

11500.6, 12300.6, 12300.10, 12300.14, 13800.10, 15500.1,15600.1, 16400.1. 18600.1, 18700.1, 18800.1,

138C0.22. 13800.26, 13800.36, 13900.4, 13900.16, 18900.1. 19500.1, 19600.1

13900.26, 14000.3. 14000.6, 14000.16. 14200.3- Q,T,W 19600.7

14200.5. 14200.8, 14200.20, 14200.30, 14200.42, W 19000.1, 19100.1, 19200.1, 19300.1, 19400.1

14300.3-14300.5, 14300.8, 14,300.20,14300.30,14300.42, HIFAB Source 14700.1, 14800.1. 14900. 1, 15000. 1,

14400.3-14400.5,14400.8 14400.20.14400.30, 14400.42. 15100.1, 15200.1

14500.3-14500.5,14500.8, 14500.18,14500.28.14500.38, Hobart2Ol Flux Name 6400.4, 6400.7. 6400.10,

14600.3-14600.5, 14600.8, 14600.18,14600.28, 14600.38 6400.13, 6400.16. 6400.19-6400.21,6500.1, 6500.4,

FVD Lot ID 19200.1-19200.7 6600.1, 6600.4, 6700.1, 6700.4, 6800.1, 6800.4,

FXF Lot ID 19400.1-19400.7 8000.1, 8000.4, 8100.1, 8100.4, 8200.1, 8200.4,

FXG Lot ID 19300.1-19300.7 8300.1, 8300.4, 8500.1, 8500.4, 8600.1, 8600.4,

8700.1, 8700.4, 8800.1, 8800.4

G Hobart25P Filler Name 6400.4, 6400.7, 6400. 10,
G Lot ID 4100.1-4100.3 6400.13, 6500.1, 6500.4, 6600.1. 6600.4

G9011 Lot ID 2300.1 -2300.8 HY100 Material Name 19500.1-19500.7,19600.1-

G9837 Lot ID 2600.1- 2600.20, 2700. 1- 2700.18 19600.21

HHY80 Material Name 16500.1-16500.7, 16600.1 -
H 16600.7, 16700.1-16700.28,16800.1-16800.7, 16900.1-

H Final Processing 14700.1, 14800.1, 14900.1. 16900.7,17000.1-17000.11, 17100.1-17100.19,17200.1-

15000.1, 15100.1, 15200.1 17200.46, 17300.1-17300.19, 17400.1-17400.28,

H Lot ID 5000.1-5000.4 17500.1-17500.19,17600.1-17600.7,17700.1-17700.28,

Hardex-N Filler Alloy 1100.6. 1200.6. 1300.6, 17800.1-17800.7-,17900.1-17900.46,18000.1-18000.11,

1400.6. 1500.6, 1600.6. 1700.6, 1800.6, 1900.6, 18100.1-18100.11.18200.1-18200.28, 18300.1-18300.46,
7100.4. 7200.4, 7200.10 18400.1-18400.28,18500.1-18500.7,18600.1-18600.6.

Heat Treatment 18700.1-18700.5,18800.1-18800.6,18900.1-18900.6,

A,F 2800.2. 2800.6, 2900.1-29W03, 2900.6, 3000.1 - 1900. 1- 19000.7. 19100.1-19100.7.19200.1-19200.7.

3000.3, 3000.f; 19300.1-19300.7, 19400.1-19400.7

A,F.A,F,Q,T 2100.2. 2100.6. 2200.1-22(X).3,

2300.1 -2300.3, 2400.1-2400.3, 2400-.6 2400.9, 2400.12,

'2400,15. 2400.18. 2500.1 1 Loading Type 18600.2, 18700.1, 18800.2, 18900.2,

A,F,N 2800.1-2800.3 19000.3. 19100.3, 19200.3. 19300.3, 19400.3. 19600.2,
A,K 12800.1. 12900.1, 13000.1. 13100.1, 13200. 1. 19600.9, 19600.15

13,300.1. 13400.1. 13500.1. 13600. 1, 13700.1 I Lot ID 5100.1-5100.4

A,Q,T 16700.1, 16700.11, 1670020. 16800.1. IG Welding Position 7600.2-7600.20, 7700.1,
168(M)5. 169M0.1, 16900.5, 17000.1, 17000.7, 17100.1, 7700.4-7700.20, 9200.2-9200.20, 9300.1. 9300.4-

17100.11. 17200).1. 17200.17, 17200.32, 17300.1. 9300.20, 14700.1-14700.3,14700.6-14700.8. 15000.1-

17300.11, 17400.1, 17400.11, 17400.20. 17500.1, 15000.3,15000.6-15000.8,15000.11-15000.12,15000.15-

17500.11, 17600.1. 17600.5, 17700.1. 17700.11. 15000.17,15100.11-15100.12,15100.15-15100.17

17700.20. 17800.1. 17800.5, 17900.1, 17900.17. 15200.1-15200.3, 15200.6--15200.8

17900.32. 18000.1, 18000.7. 18100.1, 18100.7. 18200. 1, Ingot Position
18200.11. 18200.20.18300.1, 18,300.17, 18-300.32. Bottom 2100.2, 2100.6, 2200.2. 2200.6, 2300.2,
18400.1, 18400.11. 18400.20. 18500.1, 18500.5 2400.2. 2400.6. 2400.12, 2400.18. 2600.2. 2600.6.

F 1000.1-1000.3,1000.6. 1000.9.1000.12 1000.14, 2600.12,.2600.18,16700.20, 16800.5, 16900.5.17000.7,

7800.1. 7900.1 17100.11.17200.32,17.300.11,17400.20,17500.11,

N 7300.1, 9000.1, 9100.1, 15700.1. 15800.1. 1.5900. 1. 17600.5, 17700.20, 17800.5, 17900.32, 18000.7,
16000.1. 16100.1. 16200.1. 16300.1 18100.7. 18200.20. 18300.32. 18400.20. 18,500.5

Q,K 9400.1. 9500.1.,9500.4. 9f00.1,9700-1,9700.4. Concast 1000. 1-1000.3.,1000.6,1000.9. 1000.12-
9800.1. 9900.1. 9900.4, 9900.7. 10000. 1. 10 100. 1. 1000.14, 1100.1. 1200.1, 1300.1, 1400.1. 1500.1,

10200.1, 10300.1, 10300.4. 10400. 1. 105..1, 10600. 1



Index XII

1600.1, 1700.1, 1800.1, 1900.1, 2800.1-2800.3, 15100.1-15100.3,15100 .6-15100.8,15100.11-15100.12,

2800.6, 2900.1-2900.3, 2900.6,3000.1-3000.3,3000.6 15100.1 5-15100.17,15100.20-15100.21,15100.24-

Mid 16700.11, 17200.17, 17400.11. 17700.11, 15100.26,15200.1-15200.3, 15200.6-15200.8,15200.11-
17900.17, 18200.11, 18300.17, 18400.11 15200.12, 15200.15-15200.17

Top 2100.1-2100.3, 2200.1-2200.3,2300.1-2300.3,

2400.1-2400.3, 2400.9, 2400.15, 2500.1, 2600.1- K
2600.3, 2600.9,2600.15, 2700.1,16700.1, 16800.1, K Final Processing 9400.1,9500.1, 9500.4, 9600.1,
16900.1, 17000.1, 17100.1, 17200.1, 17300.1, 17400.1, 9700.1, 9700.4, 9800.1, 9900.1, 9900.4, 9900.7,

1750.1, 17600.1,17700.1,17800.1,17900.1, 18000.1, 10000.1, 10100.1, 10200.1,10300.1,10300.4,10400.1,

18100.1, 18200.1, 18300.1, 18400.1, 18500.1 I0500.I, 10600.1,10700.1,10700.4,10800.1, 10900.1,

11000.1, 11100.1, 11200.1, 11200.4, 11300.1, 11400.1,

J 11500.1,11600.1,11700.1,11800.1,11800.5,11900.1,

3131267 Lot ID 1000.1-1000.14 11900.4, 12000.1,12100.1, 12200.1, 12300.1, 12400.1

Jlcpr K Killing Process 5400.1, 5500.1, 5600.1,5700.1,

Modified Standard 18600.2,18700.1,18800.2, 5800.1, 5900.1, 6000.1, 6100.1, 6200.1, 6300.1

18900.2,19000.3, 19100.3, 19200.3,19300.3,19400.3, K1325 Lot ID 2400.1-2400.20, 2500.1-2500.18

19600.2, 19600.9, 1960.1S k21-6425 Lot ID 3000.1-3000.8

Per Standard 7800.2, 7900.2, 9000.6, 9100.2, K21-7102 Lot ID 2900.1-2900.8
12500.2, 12600.2, 12700.2, 15700.2, 15800.2, 15900.2, K22-6296 Lot ID 2800.1-2800.8

16100.2 KB6479 Lot ID 2100.1-2100.8, 2200.1-2200.8
JISZ3121 Standard Method 14600.46-14600.47 K-Groove Joint Preparation 3100.2-3100.10,
Joint Preparation 7400.2-7400.10,7600.2-7600.20,9200.2-9200.20,

1/2 V-Groove 13800.8-13800.36, 13900.1, 9300.1,9300.4-9300.20,14200.1-14200.48,14300.1-

13900.4-13900.26, 14000.1-14000.22 14300.48, 14400.1-14400.48

Double U-Groove 10800.4-10800.6,10900.4- Killing Process
10900.6, 11000.4-11000.6, 12300.4-12300.6 Al-killed 2800.1-2800.3, 2800.6, 290.1-2900.3,

Double V-Groove 7200.7-7200.8, 7200.13, 2900.6, 3000.1-3000.3, 3000.6

10500.4-10500.6,11500.4-11500.6,12300.8-12300.14, Fully 1100.1, 1200.1, 1300.1, 1400.1, 1500.1,

14500.1-14500.47,14600.1-14600.47,16500.1, 16500.5 1600.1, 1700.1, 1800.1, 1900.1, 2000.1, 2100.1-

K-Groove 3100.2-3100.10,7400.2-7400.10, 7600.2- 2100.3, 2100.6, 2200.1-2200.3, 2200.6, 2300.1-

7600.20, 9200.2-9200.20,9300.1,9300.4-9300.20, 2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12,

14200.1-14200.48,14300.1-14300.48. 14400.1-14400.48 2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

No Groove 6600.1, 6600.4, 6700.1, 6700.4, 2600.9, 2600.12, 2600.15, 2600.18, 2700.1

6800.1, 6800.4, 8100.1, 8100.4, 8200.1, 8200.4, K 5400.1,5500.1,5600.1,5700.1,5800.1,5900.1,

8300.1, 8300.4, 8500.1, 8500.4, 8700.1, 8700.4, 6000.1, 6100.1, 6200.1, 6300.1

8800.1, 8800.4 Si-Al 7400.1, 7500.1

Smooth Butt 6400.4, 6400.7, 6400.10, 6400.13, Silicon 1000.1-1000.3,1000.6,1000.9, 1000.12-

6400.16, 6400.19-6400.21,6500.1,6500.4, 8000.1, 1000.14

8000.4, 8600.1, 8600.4, 10200.4-10200.6 SK 3300.1,3400.1,3500.1,3600.1, 3700.1,3800.1,

U Groove 2500.1, 2500.4, 2500.7, 2500.10, 3900.1, 4000.1, 4100.1, 4200.1, 4300.1, 4400.1,

2500.13. 2500.16,2700.1, 2700.4,2700.7,2700.10, 4500.1, 4600.1, 4700.1, 4800.1, 4900.1, 5000.1,

2700.13, 2700.16 5100.1, 5200.1, 5300.1

V Groove 3200.1,3200.4-3200.20, 7500.1, 7500.4- Kobe Producer 2100.1-2100.3, 2100.6, 2200.1-

7500.20, 7700.1, 7700.4-7700.20, 9700.7-9700.9, 2200.3,2200.6, 2300.1-2300.3,2400.1-2400.3,2400.6,

9900.7-9900.9,10200.8-10200.10,14700.1-14700.3, 2400.9,2400.12, 2400.15, 2400.18, 2500.1, 2600.1-

14700.6-14700.8, 14700.11-14700.12, 14700.15- 2600.3, 2600.6, 2600.9, 2600.12, 2600.15, 2600.18,

14700.17, 14700.20-14700.21,14700.24-14700.26, 2700.1

14800.1-14800.3,14800.6-14800.8,14800.11-14800.12, Kobe Source 2100.1-2100.3, 2100.6, 2200.1-2200.3,

14800.15-14800.17,14800.20-14800.21,14800.24- 2200.6, 2300.1-2300.3, 2400.1-2400.3, 2400.6, 2400.9,

14800.26, 14900.1-14900.3, 14900.6-14900.8. 14900.11- 2400.12, 2400.15, 2400.18, 2500.1, 2600.1-2600.3,

14900.12. 14900.15-14900.17, 15000.1-15000.3, 2600.6, 2600.9, 2600.12, 2600.15, 2600.18, 2700.1

15000.6-15000.8, 15000.11-15000.12, 15000.15- KONKUL-1 Reference 3100.1-3100.11,3200.1-

15000.17, 15000.20-15000.21, 15000.24-15000.26, 3200.21, 7400.1-7400.11, 7500.1-7500.21, 7600.1-



Index XmI

7600.21, 7700.1-7700.21,9200.1-9200.21, 9300.1- Final surface 11500.4-11500.6, 12300.4-12300.14,

9300.21 13800.8-13800.18, 13800.24-13800.32, 13900.1,
13900.4-13900.22, 14000.4-14000.22, 14200.6-14200.14,

L 14200.28-14200.36, 14300.6-14300.14, 14300.28-

L4670V559 Lot ID 19600.I-19600.6 14300.36, 14400.6-14400.14, 14400.28-14400.36,

L-50N Filler Name 13800.8-13800.36, 14200.1- 14500.6-14500.14, 14500.26-14500.34, 14600.6-

14200.48 14600.14, 14600.26-14600.34, 14700.3, 14700.12,

Ladle Composition Position 1100.1-1100.2, 14700.21, 148003, 14800.12, 14800.21, 14900.3,

1100.5-1100.6, 1200.1-1200.2,1200.5-1200.6,1300.1- 14900.12, 15000.3, 15000.12, 15000.21, 15100.3,

1300.2,1300.5-1300.6,1400.1-1400.2,1400.5-1400.6, 15100.12, 15100.21, 15200.3, 15200.12

1500.1-1500.2,15M0.5-1500.6, 1600.1-1600.2,1600.5- Full cross section 13800.34-13800.36,13900.24-

1600.6, 170.1-1700.2, 1700.5-1700.6, 1800.1-180.2, 13900.26,14000.1-14000.3, 14200.1-14200.5,14300.1-

1800.5-1800.6,1900.1-1900.2,1900.5-1900.6, 15500.1- 14300.5, 14400.1-14400.5,14500.1-14500.5, 14600.1-

15500.2, 15500.5-15500.7, 15600.1-15600.6, 16700.1- 14600.5, 14600.46-14600.47

16700.28, 16800.1-16800.7,16900.1-16900.7, 17000.1- Mid thickness at root 3100.2-3100.10,

17000.11, 17100.1-17100.19, 17200.1-17200.46, 7400.2-7400.10,7600.2-7600.20,9200.2-9200.20,

17300.1-17300.19, 17400.1-17400.28, 17500.1-17500.19, 9900.7-9900.9, 10200.4-10200.6

17600.1-17600.7,17700.1-17700.28,17800.1-17800.7, Mid thickness not root 2500.1, 2500.4,

17900.1-17900.46,18000.1-18000.11,18100.1-18100.11, 2500.7, 2500.10, 2500.13, 2500.16, 2700.1, 2700.4,

18200.1-18200.28, 18300.1-18300.46,18400.1-18400.28, 2700.7,2700.10,2700.13, 2700.16,3200.1,3200.4-

18500.1-18500.7 3200.20,6400.4,6400.7,6400.10,6400.13,6400.16,

Linc 860 Flux Name 7200.7-7200.8, 7200.13 6400.19-6400.21,6500.1, 6500.4, 6600.1, 6600.4,

Linc 880 Flux Name 11500.4-11500.6 6700.1, 6700.4, 6800.1, 6800.4, 7500.1, 7500.4-

Linc 882 Flux Name 10900.4-10900.6 7500.20, 7700.1, 7700.4-7700.20, 800.1, 8000.4,

Linde166p Flux Name 10200.4-10200.6, 10800.4- 8100.1, 8100.4, 8200.1, 8200.4, 8300.1, 8300.4,

10800.6, 11000.4-11000.6, 12300.4-12300.6 8500.1, 8500.4, 8600.1, 8600.4, 8700.1, 8700.4,

Linde709-5 Flux Name 9900.7-9900.9 8800.1, 8800.4, 9300.1, 9300.4-9300.20, 9700.7-

LindeWS Filler Name 8000.1, 8000.4, 8100.1, 9700.9,10200.8-10200.10,14700.6, 14700.15,14700.24,

8100.4, 8200.1, 8200.4, 8600.1, 8600.4, 8700.1, 14800.6, 14800.15, 14800.24, 14900.6, 14900.15,

8700.4 15000.6, 15000.15, 15000.24, 15100.6, 15100.15,

Loading Type 15100.24, 15200.6, 15200.15

I 18600 2. 18700 1, 18O0 2, 18900.2, 19000.3. Surface 14700.1, 14700.11, 14700.20, 14800.1,

19100.3, 19200.3, 19300.3, 19400.3, 19600.2, 19600.9, 14800.11, 14800.20, 14900.1, 14900.11, 15000.1,

19600.15 150300.11, 15000.20, 15100.1, 15100.11, 15100.20,

Slow 2000.3, 700.2,14700.2,14700.11,14700.20, 15200.1, 15200.11

14800.2, 14800.11, 14800.20, 14900.2, 14900.11, Location wrt Weld
15000.2, 15000.11, 15000.20, 15100.2, 15100.11, 11mm in HAZ 2500.16, 2700.16, 3200.1,

15100.20, 15200.2, 15200.11 3200.8, 3200.12, 3200.16, 3200.20, 6400.4, 6400.10,

Location 6400.16, 6500.1, 6600.1, 6700.1, 6800.1, 7200.7-

B 1000.2, 1000.6 7200.8, 7500.1,7500.6, 7500.12, 7500.16, 7500.20,

T 1000.1-1000.3, 1000.9, 1000.12-1000.14 7600.2, 7600.6, 7600.10, 7600.14, 7600.18, 7700.1,

Location wrt Surface 7700.6,7700.10, 7700.14, 7700.18,8000.1,8100.1,

1/4T 7200.7-7200.8, 7200.13 8200.1, 8300.1, 8500.1, 8600.1, 8700.1, 8800.1,

Back surface at root 14200.16, 14200.38, 9200.2,9200.6,9200.10,9200.14,9200.18,9300.1,

14300.16, 14300.38, 14400.16, 14400.38,14500.16- 9300.6,9300.10,9300.14,9300.18,9700.7, 9900.7,

14500.24, 14500.36-14500.44,14600.16-14600.24, 10200.4,10200.8,10500.4,10800.4, 10900.4, 11000.4,

14600.36-14600.44, 14700.8, 14700.17, 14700.26, 11500.4,12300.4,123r0.8, 12300.12,13800.8,13800.20,

1480.8, 14800.17, 14800.26, 14900.8, 14900.17, 13800.24, 13800.34, 13900.1, 13900.14, 13900.24,

15000.8, 15000.17, 15000.26, 15100.8, 15100.17, 14000.1, 14000.4, 14000.14, 14200.1, 14200.4-

15100.26, 15200.8, 15200.17 14200.6, 14200.16-14200.18, 14200.28, 14200.38-

Back surface not root 13800.20-13800.22, 14200.40, 14300.1, 14300.4-14300.6, 14300.16-

14200.18-14200.26, 14200.40-14200.48, 14300.18- 14300.18, 14300.28, 14300.38-14300.40, 14400.1,

14300.26,14300.40-14300.48, 14400.18-14400.26, 14400.4-14400.6, 14400.16-14400.18, 14400.28,

14400.40-14400.48



Index XIV

14400.38-14400.40.14500.1, 14500.4-14500.6,14500.16, 14500.28,14500.38, 14600.3-14600.5, 14600.8,14600.18,

14500.26, 14500.36,14600.1, 14600.4-14600.6,14600.16, 14600.28. 14600.38

14600.26. 14600.36, 14700.1-14700.3, 14700.6- Transverse 14500.46-14500.47, 14600.46-14600.47

14700.8, 14700.11-14700.12, 14700.15-14700.17, Lot ID
14700.20-14700.21. 14700.24-14700.26,14800.1- 0 3800.1-3800.4

14800.3, 14800.6-14800.8, 14800.11-14800.12,14800.15- 1 3900.1-3900.3

14800.17, 14800.20-14800.21,14800.24-14800.26, 11672 3400.1-3400.4

14900.1-14900.3,14900.6-14900.8,14900.11-14900.12, 11682 4600.1-4600.3

14900.15-14900.17.,15000.1-15000.3,15000.6-15000.8, 11692 4200.1-4200.3

15000.11-15000.12, 15000.15-15000.17,15000.20- 14320 3600.1-3600.4

15000.21. 15000.24-15000.26, 15100.1-15100.3, 14453 4500.1-4500.4

15100.6-15100.8, 15100.11-15100.12, 15100.15- 14460 3300.1-3300.4

15100.17, 15100.20-15100.21,15100.24-15100.26, 14490 5700.1-5700.3

15200.1-15200.3, 15200.6-15200.8,15200.11-15200.12, 14500 6000.1-6000.3

15200.15-15200.17,16500.1,16500.5, 19000.1,19100.1, 17754 5800.1-5800.3, 6100.1-6100.3

19200.1, 19300.1, 19400.1, 19600.7, 19600.14 17777 6200.1-6200.3

1mm in HAZ 2500.4, 2700.4, 6400.7, 6400.13, 17846 5900.1-5900.3

6400.19-6400.21. 6500.4, 6600.4. 6700.4, 6800.4. 18553 6300.1-6300.3

7200.13, 8000.4, 8100.4, 8200.4. 8300.4, 8500.4, 40574 12000.1-12000.3,12100.1-12100.3,12200.1-

8600.4. 8700.4. 8800.4. 13800.12, 13800.28, 13900.6, 12200.3

13900.18, 14000.8, 14000.18, 14200.10, 14200.22, 41509 10200.1-10200.11

14200.32, 14200.44,14300.10, 14300.22, 14300.32, 42252 10800.1-10800.7, 10900.1-10900.7, 11000.1 -

14300.44, 14400.10.,14400.22, 14400.32, 14400.44. 11000.7

14500.10, 14500.20, 14500.30, 14500.40, 14600.10. 43731 5400.1-5400.3

14600.20, 14600.30, 14600.40 43752 3500.1-3500.4

3mm in HAZ 2500.7, 2700.7,13800.14,13800.30, 47444 11200.1-11200.6

13900.8, 13900.20, 14000.10, 14000.20, 14200.12, 47574 9600.1-9600.7, 9700.1-9700.10, 9800.1-

14200.24.,14200.34,14200.46, 14300.12,14300.24, 9800.3

14300.34, 14300.46, 14400.12. 14400.24, 14400.34, 48160 9900.1-9900.10,10000.1-10000.5, 10100.1-

14400.46, 14500.12. 14500.22, 14500.32. 14500.42, 10100.5

14600.12, 14600.22, 14600.32, 14600.42 48682 11500. 1 -11500.7, 11600.1-11600.3

50% weld, 50% HAZ 13800.18, 13900.12 50054 10,300.1-10300.3, 10400.1-10400.3, 10500.1 -

5mm in HAZ 2500.10, 2700.10, 13800.16, 10500.7

13800.32, 13900.10, 13900.22, 14000.12, 14000.22, 52100 12400.1-12400.3

14 200.14. 14 200.26, 14 200.36, 14 200.48, 14300.14, 52110 12300.1-12300.15

14300.26, 14300.36,14300.48.,14400.14. 14400.26. 52765 5600.1-5600.3

14400.36. 14400.48, 14500.14, 14500.24, 14500.34, 52797 5500.1-5500.3

14500.44.14600.14.14600.24, 14600.34, 14600.44 54614 11100.1-11100.4

7mm in HAZ 2500.13. 2700.13 55946 11800.1-11800.6, 11900.1-11900.6

Fusion line 2500.1. 2700.1, 3100.2-3100.10, 57053 11700.1-11700.6

3200.4-32006.3200.10. 3200.14. 3200.18, 7400.2- 57221 9400.1-9400.3. 9500.1-9500.6

7400.10, 7500.4, 7500.8-7500.10, 7500.14, 7500.18. 58568 11300.1-11300.3, 11400.1-11400.3

7600.4. 7600.8. 7600.12. 7600.16, 7600.20, 7700.4, 59609 10300.4-10300.6, 10600.1-10600.4, 10700.1 -

7700.8, 7700.12. 7700.16, 7700.20. 9200.4, 9200.8, 10700.7

9200.12. 9200.16. 9200.20, 9300.4. 9300.8.9300.12. 60865 4300.1-4300.3

9300.16, 9300.20.,9700.9, 9900.9.,10200.6, 10200.10. 60868 3700.1-3700.4. 4400.1-4400.4

10500.6. 10800.6,.10900.6,11000.6, 11500.6.,12300.6, 641661 1100.1-1100.2,1100.5-1100.6,1200.1-

12300.10, 12300.14.13800.10, 13800.22, 13800.26, 1200.2.,1200.5-1200.6,1300.1-1300.2,1300.5-1300.6

13800.36, 13900.4, 13900.16, 13900.26, 14000.3, 641662 1400.1-1400.2, 1400.5-1400.6. 1500.1-

14000.6, 14000.16. 14200.3-14200.5, 14200.8. 14200.20. 1500.2,1500.5-1500.6, 1600.1-1600.2, 1600.5-1600.6

14200.30, 14200.42, 14300.3-14300.5, 14300.8. 14300.20, 642696 1800.1-1800.2, 1800.5-1800.6, 1900.1-

14300.30, 14-300.42. 14400.3-14400.5.,14400.8, 14400.20, 1900.2, 1900.5-1900.6

14400.30, 14400.42, 14500.3-14500.5. 14500.8.,14500.18. 642697 1700.1-1700.2, 1700.5-1700.6



Index XV

A 5200.1-5200.4 G 4100.1-4100.3
A0161 7800.1-7800.6 G9011 23oo.1-23o0.8
A1579-2AA 15900.1-15900.6 G9837 2600.1-2600.20, 2700.1-2700.18
A6175-8 16100.1-16100.3, 16100.6-16100.8 H 5000.1-5000.4

A6670-3A 16400.1-16400.6 I 5100.1-5100.4
A6670-3B 16300.1-16300.6 J131267 1000.1-1000.14

B0469-2C 15400.1-15400.6, 16200.1-16200.6 K1325 2400.1-2400.20, 2500.1-2500.18
B1038-2B 18600.1-18600.6 k21-6425 3000.1-3000.8
B-1088-3 18800.1-18800.6 K21-7102 2900.1-2900,8
B-1088-5 18900.1-18900.6 K22-6296 2800.1-2800.8
B1908-3 15500.1-15500.2, 15500.5-15500.7 KB6479 2100.1-2100.8, 2200.1-2200.8
B1908-5A 15600.1-15600.6 L4670V559 19600.1-19600.6
B1908-5B 15800.1-15800.3, 15800.6-15800.8 N8686-5 18100.1-18100.11

B5761-2R 19500.1-19500.7 P 4900.1-4900.3

B8478-3 17800.1-17800.7 S 4800.1-4800.3

B8490-2 17500.1-17500.19 T 4700.1-4700.3

B8563-4 17300.1-17300.19 LR3201 Reference 7300.1-7300.6
B8601-5 17100.1-17100.19 Lukens Producer 7300.1,7800.1,7900.1,9000.1,

B8687-1 17600.1-17600.7 9100.1,12500.1, 12600.1, 12700.1, 15300.1, 15400.1,
B8740-2 17200.1-17200.46 15500.1,15600.1, 15700.1,15800.1, 15900.1, 16000.1,
B8740-3 16700.1-16700.28 16100.1. 16200.1,16300.1, 16400.1, 16600.1, 19500.1
B8817-1 18400.1-18400.28 Lukens Source 7300.1, 7800.1, 7900.1, 9000.1,
B9353-3 16600.1-16600.7 9100.1,12500.1,12600.1, 12700.1, 15300.1, 15400.1,
B9671-1E 12600.1-12600.14 15500.1,15600.1,15700.1,15800.1,15900.1, 16000.1,

C 4000.1- 4000.3 16100.1, 16200.1,16300.1, 16400.1, 16600.1, 19500.1
C4771-39A 18500.1-18500.7

C5830 16000.1-16000.6 M
C5830-5T 15300.1-15300.6 M22000/10 Filler Specification 19600.7, 19600.14

C-9283-11 18700.1-1870( . M22000/1E Filler Specification 19000.1
D2580-4 17400.1-17," .,.28 Material Code
D3007-3 15700.1-1 100.3, 15700.6-15700.8 001.001.09B 16500.1-16500.4
D3631-7L 1690', I-16900.7 001.001.09F 16500.5-16500.7
D3667-3M 17000.1-17000.11 001.002.01 16600.1-16600.7
D3703-4B 16800.1-16800.7 001.003.01B1 16700.20-16700.22
D3710-42B 17900.1-17900.46 001.003.01B2 16700.26-16700.28
D3791-2B 7300.1-7300.6 001.003.01BM 16700.23-16700.25
D3974-1B 18200.1-18200.28 001.003.01M1 16700.11-16700.13

D3975-3E 17700.1-17700.28 001.003.01M2 16700.17-16700.19
D4030-4A 18300.1-18300.46 001.003.01MM 16700.14-16700.16

D4179-3B 7900.1-7900.6 001.003.01T1 16700.1-16700.4

D6^ 4-4 9000. 1-9000.2, 9000.5-9000.9, 9100.1- 001.003.01T2 16700.8-16700.10
9100.3, 9100.6-9100.9 001.003.01TM 16700,5-16700.7

D6873-1A 12500.1-12500.6 001.004.01B2 16800.5-16800.7
D6873-1B 12700.1-12700.7 001.004.01T1 16800.1-16800.4
D0733-1D 18ooo.I-18oooI1 001.005.01B2 16900.5-16900.7

6 5300.1-5300.4 001.005.01T1 16900.1-16900.4

FRM 19000.1-190007 001.006.01B2 17000.7-17000.11
FRN 19100.1-19100.7 001.006.01T1 17000.1-17000.6
FRO 196007-19600.13 001.007.01B1 17100.11-17100.13
FRP 19600-14-1960021 001.007.01B2 17100.17-17100.19

FVD 19200.1-19200.7 001.007.01BM 17100.14-17100,16
FXF 19400.1-19400.7 001.007.01T1 17100.1-17100.4
FXG 19300.1-19300.7 001.007.01T2 17100.8-17100.10



Index XVI

001.007.01TM 17100.5-17100.7 001.016.01B2 18000.7-18000.11

001.008.01B1 17200.32-17200.36 001.016.01T1 18000.1-18000.6
001.008.01B2 17200.42-17200.46 001.017.01B2 I100.7-18100.11
001.008.01BM 17200.37-17200.41 001.017.01T1 18100.1-18100.6
001.008.01M1 17200.17-17200.21 001.018.01B1 18200.20-18200.22

001.008.01M2 17200.27-17200.31 001.018.01B2 18200.26-18200.28
001.008.01MM 17200.22-17200.26 001.018.01BM 18200.23-18200.25
001.008.01T1 17200.1-17200.6 001.018.01M1 18200.11-18200.13

001.008.01T2 17200.12-17200.16 001-018,01M2 18200.17-18200.19
001.008.01TM 17200.7-17200.11 001.018.01MM 18200.14-18200.16
001.009.01B1 17300.11-17300.13 001.018.01T1 18200.1-18200.4

001.009.01B2 17300 17-17300.19 001.018.01T2 18200.8-18200.10

001.009.01BM 17300. 14-17300.16 001.018.01TM 18200.5-18200.7

001.009.01T1 17300.1-17300.4 001,019.01B1 18300.32-18300.36
001.009.01T2 17300.8-17300.10 001.019.01B2 18300.42-18300.46

001.009.01TM 17300.5-17300.7 001,019.01BM 18300.37-18300.41

001.010.01B1 17400.20-17400.22 001.019.01M1 18300.17-18300.21

001.010.01B2 17400.26-17400.28 001.019.01M2 18300.27-18300.31
001.010.01BM 17400.23-17400.25 001.019.01MM 18300.22-18300.26

001.010.01M1 17400.11-17400.13 001.019.01T1 18300.1-18300.6

001.010,01M2 17400.17-17400.19 001.019.01T2 18300.12-18300.16

001.010.01MM 17400.14-17400.16 001.019.01TM 18300.7-18300.11

001.010.01T1 17400.1-17400.4 001.020.01B1 18400.20-18400.22

001.010.01T2 17400.8-17400.10 001.020.01B2 18400.26-18400.28

001.010.01TM 17400.5-17400.7 001.020.01BM 18400.23-18400.25
001.011.01B1 17500.11-17500.13 001.020.01MI 18400.11-18400.13

001.011.01B2 17500.17-17500.19 001.020.01M2 18400.17-18400.19

001.011.018M 17500.14-17500.16 001.020.01MM 18400.14-18400.16

001.011.01T1 17500 1-17500 4 001.020.01T1 18400.1-18400.4

001.011.01T2 17500,&-17500.10 001.020.01T2 18400.8-18400.10

001.011.01TM 17500.5-17500.7 001.020.01TM 18400.5-18400.7

001.012.01B2 17600.5-17600.7 001.021.01B2 18500.5-18500.7

001.012.01T1 17600 1-17604 001.021.O1T1 18500.1-18500.4

001.013.01B1 17700.20-17700.22 001.023.01 18600.1-18600.6

001.013.01B2 17700.26-17700.28 001.024.01 18700.1-18700.5

001.013.01BM 1770023-17700.25 001.025.01 18800.1-188M.6

001.013.01MI 17700.11-17700.13 001.026.01 18900.1-18900.6
001.013.01M2 17700.17-17700.19 001.027.09 19000.1-19000.7

001.013.01MM 17700.14-17700.16 001.028.09 19100.1-19100.7

001.013.01T1 17700.1-17700.4 001.029.09 19200.1-19200.7

001.013.01T2 17700.8- 17700. 10 001.030.09 19300.1-19300.7

001.013.01TM 17700.5-17700 001.031.09 19400.1-19400.7

001.014.01B2 17800.5-17800. 002.001.01A1 9400.1-9400.3

001.014.01T1 17800 1-17800.4 002.001.01B1 9500.1-9500.3

001.015.01B1 17900.32 -17900.36 002.001.01B2 9500.4-9500.6

001.015.01B2 17900.42-17900-46 002.002.01A1 9600.1-9600.3
001.015.01BM 17900.37-17900.41 002.002.01A2 9600.4-9600.7

001.015.01M1 17900.17-17900.21 002.002.01B1 9700.1-9700.3

001.015.01M2 17900.27-17900.31 002.002.01B2 9700.4-9700.6

001.015.01MM 17900.22-17900.26 002.002.01C1 9800. 1-9800.3

001.015.01T1 17900.1-17900.6 002.002.02B2 9700.9-9700.10

001.015.01T2 17900.12-17900.16 002.002.09B2 9700.7-9700.8
001.015.01TM 17900.7-17900.11 002.003.01A1 9900.1-9900.3



Index XVII

002.003.01A2 9900.4-9900.6 002.017.01CI 12400.1-12400.3

002.003.01BI I0000.1-i000.5 002.018.01 12500.1-12500.6
002.003.01C 1ooo.1-10100.5 002.019.01 12600.1-12600.2,12600.13-12600.14
002.003.02A1 9900.9-9900.10 002.019.01B 12600.6-12600.8,12600.11-12600.12

002.003.09A1 9900.7-9900.8 002.019.01T 12600.3-12600.5,12600.9-12600.10
002.004.01A1 10200.1-10200.3 002.020.01 12700.1-12700.7

002.004.02AAA 10200.10-10200.11 002.021.01 12800.1-12800.5

002.004.02ABA 10200.6-10200.7 002.022.01 12900.1-12900.5
002.004.09AAA 10200.8-10200.9 002.023.01 13000.1-130oo.5
002.004.09ABA 10200.4-10200.5 002.024.01 13100.1-13100.5
002.005.01Al 10300.1-10300.3 002.025.01 13200.1-13200.3

002.005.0lB1 10400.1-10400.3 002,026.01 13300.1-13300.5
002.005.01C1 10500.1-10500.3 002.027.01 13400.1-13400.5

002.005.02C 1osoo.6-1o500.7 002.028.01 13500.1-13500.5
002.005.09C 10500.4-10500.5 002.029.01 13600.1-13600.5
002.006.01A1 10300.4-10300.6 002.030.01 13700.1-13700.3
002.006.01Bl 10600 1-10600.4 003.001.01 7100.1-7100.6

002.006.01Cl 10700.1-10700.3 003.002.01 7200.1-7200.6

002.006.01C2 10700.4-10700.7 003.002.03.1 7200.13-7200.16

002.007.01Al 1080o.1-1o800.3 003.002.09 7200.7
002.007.01B1 10900.1-10900.3 003.002.09.1 7200.8-7200.12

002.007.01C1 11000.1-11000.3 003.003.01 7300.1-7300.6
002.007.02AAA 10800.6-10800.7 004.001.01B 1000.2, 1000.6-1000.8

002.007.02BAA 10900.6-10900. 004.001.01T 1000.1-1000.5, 1000 14

002.007.02CAA 11000.6-11000.7 004.001.01TS1 wooo.9-1o.11

002.007.09AAA 10800.4-10800 5 004.001.01TS2 1000 12-1000 13
002.007.09BAA 10900.4-10900.5 004.002.01.1 o100.-1100.2, 1100.5-1100.6
002.007.09CAA 11000.4-11000.5 004.002.01.2 1200.1-1200.2, 1200.5-1200.6
002.008.01C1 11100.1-111004 004.002.01.6 1300.1-1300.2, 1300.5-1300.6

002.009.01B1 112oo.1-11200.3 004.003.01.1 1400.1-1400.2, 1400.5-1400.6

002.009.01B2 11200 4-11200.6 004.003.01.2 1500.1-1500.2, 1500.5-1500.6

002.010.01B1 11300.1-11300.3 004.003.01.7 1600.1-1600.2, 1600.5-1600.6
002.010.01C1 11400 1-11400.3 004.004.01.1 1700.1-1700.2, 1700.5-1700.6

002.011.01B1 11500.1-11500.3 004.005.01.1 1800.1-1800.2, 1800.5-1800.6

002.011.01C1 11600 1-11600.3 004.005.01.7 1900.1-1900.2, 1900.5-1900.6
002.011.02B1 115006-11500.7 007.001.01B 2100.2, 2100.6-2100.8

002.011.09B1 115M.4-11500.5 007.001.01T 2100.1-2100.5

002.012.01B1 11700.1-11700.3 007.002.01B 2200.2, 2200.6-2200.8

002.012.01B2 11700.4-11700.6 007.002.01T 2200.1-2200.5
002.013.01 B 1 11800.1-11800.4 007.003.01B 2300.2, 2300.6-2300.8
002.013.01B2 11800 5-11800.6 007.003.01T 2300.1-2300.5

002.013.01C1 11900.1-11900.3 007.004.01B 2400.2, 2400.6-2400.8, 2400.12-

002.013.01C2 11900.4-11900.6 2400.14, 2400.18-2400.20

002.014.01B1 12000.1-12000.3 007.004.01T 2400.1-2400.5, 2400.9-2400.11,

002.014.01C1 12100.1-12100.3 2400.15-2400.17

002.015.01Cl 12200.1-12200.3 007.004.02.1 2500.1-2500.3

002.016.01Cl 12300.1-12300.3 007.004.03.1 2500.4-2500.6

002.016.02CAA 12300.14-12300.15 007.004.04.1 2500.7-2500.9

002.016.02CAS 12300.10-12300.11 007.004.05.1 2500.10-2500.12
002.016.02CBA 12300.6-12300.7 007.004.06.1 2500.13-2500.15

002.016.09CAA 12300.12-12300.13 007.004.09.1 2500.16-2500.18

002.016.09CAS 12300.8-12300.9 007.005.01B 2600.2, 2600.6-2600.8,2600.12-
002.016.09CBA 12300.4-12300.5 2600.14, 2600.18-2600.20



Index XVIII

007.005.01T 2600.1-2600.5, 2600.9-2600.11, 009.033.01 5600.1-5600.3

2600.15-2600 17 009.034.01 5700.1-5700.3
007.005.02.1 2700.1-2700.3 009.035.01 580. 1-5800.3
007.005.03.1 2700.4-2700.6 009.036.01 5900.1-5900.3
007.005.04.1 2700.7-2700.9 009.037.01 6000.1-6000.3
007.005.05.1 2700.10-2700.12 009.038.01 6100.1-6100.3
007.005.06.1 2700.13-2700.15 009.039.01 6200.1-6200.3

007.005.09.1 2700.16-2700.18 009.040.01 6300.1-6300.3
007.007.01B 2800.2, 2800.6-28Mo.8 009.041.01 6400.1-6400.3
007.007.01T 2800.1-2800.5 009.041.03A 6400.7-6400.9
007.008.01B 2900.2, 2900.6-2900.8 009.041.03B 6400.13-6400.15
007.008.01T 2900.1-2900.5 009.041.03C 6400.19-6400.20
007.009.01B 3000.2, 3000.6-3000.8 009.041.03D 6400.21-6400.23
007.009.01T 3000.1-3000.5 009.041.09A 6400.4-6400.6
009.002.010A 3100 1 009.041.09B 6400.10-6400.12
009.002.02AA 3100.8-3100.9 009.041.09C 6400.16-6400.18
009.002.02AS1 3100.2-3100.3 009.042.01 6900.1-6900.2
009.002.02AS2 3100.4-3100.5 009.042.03A 6500.4 -6500.5
009.002.02AS3 3100.6-3100.7 009.042.03B 6600.4-6600.5
009.002.02AS4 3100.10-3100.11 009.042.03C 6700.4-6700.5
009.002.02BS1 3200.6-3200.7 009.042.03D 6800.4-6800.6
009.002.02BS2 320010-3200.11 009.042.09A 6500.1-6500.3
009.002.02BS3 3200.14-3200.15 009.042.09B 6600.1-660o.3
009.002.02BS4 3200.18-3200.19 009.042.09C 6700.1-6700.3
009.002.02BW 3200.4-3200.5 009.042.09D 6800.1-6800.3
009.002.09BS1 3200.20-3200.21 009.043.010A 7000.1-7000.2, 7000.5-7000.6
009.002.09BS2 3200.8-3200.9 010.001.010A 13800.2, 13800.5-13800.7, 13800.37
009.002.09BS3 3200.12-3200.13 010.001.01OS 13800.1-13800.4
009.002.09BS4 3200.16-3200.17 010.001.02ABA 13800.22-13800.23
009.002.09BW 3200.1-3200.3 010.001.02AFA 13800.10-13800.11
009.010.01 3300.1-3300.4 010.001.02AFS 13800.26-13800.27
009.011.01 3400.1-3400.4 010.001.02ANA 13800.36
009.012.01 3500.1-3500.4 010.001.02BFA 13900.4-13900.5
009.013.01 3600.1-3600.4 010.001.02BFS 13900.16-13900.17
009.014.01 3700.1-3700.4 010.001.02BNA 13900.26
009.015.01 3800.1-3800.4 010.001.02CFA 14000.6-140t:0.7
009.016.01 3900.1-3900.3 010.001.02CFS 14000.16-14000.17
009.017.01 4000.1-4000.3 010.001.02CNA 14000.3
009.018.01 41M. 1-41003 010.001.03AFA 13800.12-i3800.13
009.019.01 4200.1-4200.3 010.001.03AFS 13800.28-13800.29
009.020.01 4300.1-4300.3 010.001.03BFA 13900.6-13900.7
009.021.01 4400.1-4400.4 010.001.03BFS 13900.18-13900.19
009.022.01 4500.1-4500.4 010.001.03CFA 14000.8-14000.9
009.023.01 4600.1-4600.3 010.001.03CFS 14000.18-14000.19
009.024.01 4700.1-4700.3 010.001.04AFA 13800.14-13800.15
009.025.01 4800.1-4800.3 010.001.04AFS 13800.30-13800.31
009.026.01 4900.1-4900.3 010.001.04BFA 13900.8-13900.9
009.027.01 5000-1-5000.4 010.001.04BFS 13900.20-13900.21
009.028.01 5100 1-51004 010.001.04CFA 14000.10-14000.11
009.029.01 5200.1-5200.4 010.001.04CFS 14000.20-14000.21
009.030.01 5300.1-5300.4 010.001.05AFA 13800.16-13800. 17
009.031.01 5400.1-5400.3 010.001.05AFS 13800.32 -13800.33
009.032.01 5500.1-5500.3 010.001.05BFA 13900.10-13900.11



Index XiX

010.001.05BFS 13900.22-13900.23 010.002.03DFS 14200.32-14200.33

010.001.05CFA 14000.12-14000.13 010.002.03EBA 14300.22-14300.23

010.001.05CFS 14000.22-14000.23 010.002.03EBS 14300.44-14300.45

010.001.09ABA 13800.20-13800.21 010.002.03EFA 14300.10-14300.11

010.001.09AFA 13800.8-13800.9 010.002.03EFS 14300.32-14300.33

010.0pl.09AFS 13800.24-13800.25 010.002.03FBA 14400.22-14400.23

010.001.09ANA 13800.34 010.002.03FBS 14400.44-14400.45

010.001.09BFA 13900.1-13900.3 010.002.03FFA 14400.10-14400.11

010.001.09BFS 13900.14-13900.15 010.002.03FFS 14400,32-14400.33

010.001.09BNA 13900 24 010.002.03GFA 14500.10-14500.11

010.001.09CFA 14000.4-14000.5 010.002.03GFS 14500.30-14500.31

010.001.09CFS 14000.14-14000.15 010.002.03GRA 14500.20-14500.21

010.001.09CNA 14000.1 010.002.03GRS 14500.40-14500.41

010.001.11AFA 13800.18-13800.19 010.002.03HFA 14600.10-14600.11

010.001.11BFA 13900.12-13900.13 010.002.03HFS 14600.30-14600.31

010.002.010A 14100.1-14100.3 010.002.03HRA 14600.20-14600.21

010.002.010C 14100.5-14100.6 010.002.03HRS 14600.40-14600.41

010.002.010D 14100.7-14100.8 010.002.04DBA 14200.24-14200.25

010.002.010E 14100.9-14100.10 010.002.04DBS 14200.46-14200.47

010.002.010S 14100.4 010.002.04DFA 14200.12-14200.13

010.002.02DBA 14200.20-14200.21 010.002.04DFS 14200.34-14200.35

010.002.02DBS 14200.42-14200.43 010.002.04EBA 14300.24-14300.25

010.002.02DFA 14200.8-14200.9 010.002.04EBS 14300.46-14300.47

010.002.02DFS 14200.30-14200.31 010.002.04EFA 14300.12-14300.13

010.002.02DNA 14200.3 010.002.04EFS 14300.34-14300.35

010.002.02DNS 14200.5 010.002.04FBA 14400.24-14400.25

010.002.02EBA 14300.20-14300.21 010.002.04FBS 14400.46-14400.47

010.002.02EBS 14300.42-14300.43 010.002.04FFA 14400.12-14400.13

010.002.02EFA 14300.8-14300.9 010.002.04FFS 14400.34-14400.35

010.002.02EFS 14300.30-14300.31 010.002.04GFA 14500.12-14500.13

010.002.02ENA 14300.3 010.002.04GFS 14500.32-14500.33

010.002.02ENS 14300.5 010.002.04GRA 14500.22-14500.23

010.002.02FBA 14400.20-14400.21 010.002.04GRS 14500.42-14500.43

010.002.02FBS 14400.42-14400.43 010.002.04HFA 14600.12-14600.13

010.002.02FFA 14400.8-14400.9 010.002.04HFS 14600.32-14600.33

010.002.02FFS 14400.30-14400.31 010.002.04HRA 14600.22-14600.23

010.002.02FNA 14400.3 010.002.04HRS 14600.42-14600.43

010.002.02FNS 14400.5 010.002.05DBA 14200.26-14200.27

010.002.02GFA 14500.8-14500.9 010.002.05DBS 14200.48-14200.49

010.002.02GFS 14500.28-14500.29 010.002.05DFA 14200.14-14200.15

010.002.02GNA 14500.3 010.002.05DFS 14200.36-14200.37

010.002.02GNS 14500.5 010.002.05EBA 14300.26-14300.27

010.002.02GRA 14500.18-14500.19 010.002.05EBS 14300.48-14300.49

010.002.02GRS 14500.38-14500.39 010.002.05EFA 14300.14-14300.15

010.002.02HFA 14600.8-14600.9 010.002.05EFS 14300.36-14300.37

010.002.02HFS 14600.28-14600.29 010.002.05FBA 14400.26-14400.27

010.002.02HNA 146,0.3 010.002.05FBS 14400.48-14400.49

010.002.02HNS 14600.5 010.002.05FFA 14400.14-14400.15

010.002.02HRA 14600.18-14600.19 010.002.05FFS 14400.36-14400.37

010.002.02HRS 14600.38-14600.39 010.002.05GFA 14500.14-14500.15

010.002.03DBA 14200.22-14200.23 010.002.05GFS 14500.34-14500.35

010.002.03DBS 14200.44-14200.45 010.002.05GRA 14500.24-14500.25

010.002.03DFA 14200.10-14200.11 010.002.05GRS 14500.44-14500.45



Index XX

010.002.05HFA 14600.14-14600.15 010,003.09CFA 14700.21-14700.23
010.002.05HFS 14600.34-14600.35 010.003.09CMA 14700.24-14700.25
010.002.05HRA 14600.24-14600.25 010.003.09CSA 14700.20
010.002.05HRS 14600.44-14600.45 010.003.09DBRA 14800.8-14800.10
010.002.09DBA 14200.18-14200.19 010.003.09DFA 14800.3-14800.5
010.002.09DBS 14200.40-14200.41 010.003.09DMA 14800.6-14800.7
010,002.09DFA 14200.6-14200.7 010.003.09DSA 14800.1
010.002.09DFS 14200.28-14200.29 010.003.09EBRA 14800.17-14800.19
010.002.09DNA 14200.1 010.003.09EFA 14800.12-14800.14
010,002.09DNS 14200.4 010.003.09EMA 14800.15-14800,16
010.002.09DRA 14200.16-14200.17 010.003.09ESA 14800.11
010,002.09DRS 14200.38-14200.39 010.003.09FBRA 14800.26-14800.28
010.002.09EBA 14300.18-14300.19 010.003.09FFA 14800.21-14800.23
010,002.09EBS 14300.40-14300.41 010.003.09FMA 14800.24-14800.25
010.002.09EFA 14300.6-14300.7 010.003.09FSA 14800.20
010.002.09EFS 14300.28-14300.29 010.003.09GBRA 14900.8-14900.10
010.002.09ENA 14300.1 010.003.09GFA 14900.3-14900.5
010.002.09ENS 14300.4 010.003.09GMA 14900.6-14900.7
010.002.09ERA 14300.16-14300.17 010.003.09GSA 14900.1
010.002.09ERS 14300.38-14300.39 010.003.09HBRA 14900.17-14900.19
010.002.09FBA 14400.18-14400.19 010.003.09HFA 14900.12-14900.14
010.002.09FBS 14400.40-14400.41 010.003.09HMA 14900.15-14900.16
010.002.09FFA 14400.6-14400.7 010.003.09HSA 14900.11
010.002.09FFS 14400.28-14400.29 010.003.09IBRA 15000.8-15000.10
010.002.09FNA 14400.1 010.003.09IFA 15000.3-15000.5
010.002.09FNS 14400.4 010.003.09IMA 15000.6-15000.7
010.002.09FRA 14400.16-14400.17 010.003.09ISA 15000.1
010.002.09FRS 14400.38-14400.39 010.003.093BRA 15000.17-15000.19
010.002.09GFA 14500.6-14500.7 010.003.09JFA 15000.12-15000.14
010.002.09GFS 14500.26-14500.27 010.003.09JMA 15000.15-15000.16
010.002.09GNA 14500.1 010.003.09JSA 1sooo.11
010.002.09GNS 14500.4 010.003.09KBRA 15000.26-15000.28
010.002.09GRA 14500.16-14500.17 010.003.09KFA 15000.21-15000.23
010.002.09GRS 14500.36-14500.37 010.003.09KMA 15000.24-15000.25
010.002.09HFA 14600.6-14600.7 010.003.09KSA 15000.20
010.002.09HFS 14600.26-14600.27 010.003.09LBRA 15100.8-15100.10
010.002.09HNA 14600.1 010.003.09LFA 15100.3-15100.5
01V n02.09HNS 14600.4 010.003.09LMA 15100.6-15100.7
01.J02.09HRA 14600.16-14600.17 010.003.09LSA 15100.1
010.002.09HRS 14600.36 14600.37 010.003.09MBRA 15100.17-15100.19
010.002.10GSA 14500.46 010.003.09MFA 15100.12-15100.14
010.002.10GSS 14500.47 010.003.09MMA 15100.15-15100.16
010.002.10HSA 14600.46 010.003.09MSA 15100.11
010.002.10HSS 14600.47 010.003.09NBRA 15100.26-15100.28
010.003.09ABRA 14700.8-14700.10 010.003.09NFA 15100.21-15100.23
010.003.09AFA 14700.3-14700.5 010.003.09NMA 15100.24-15100.25
010.003.09AMA 14700.6-14700.7 010.003.09NSA 15100.20
010.003.09ASA 14700.1 010.003.09PBRA 15200.8-15200.10
010.003.09BBRA 14700.17-14700.19 010.003.09PFA I 520.3-15200.5
010.003.09BFA 14700.12-14700.14 010.003.09PMA i>200.6-15200.7
010.003.09BMA 14700.15-14700.16 010.003.09PSA 1520o0.
010.003.09BSA 14700.11 010.003.09QBRA 15200.1-15200.19
010.003.09CBRA 14700.26-1470u.28 010.003.09QFA 15200.12-15200.14
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010.003.09QMA 15200.15-15200.16 012.005.09AS3 9200.14-9200.15

010.003.09QSA 152oo.11 012.005.09AS4 9200.18-9200.19

010.004.01 15300.1-15300.6 012.005.09BA 9300.1-9300.3

010.005.01 15400.1-15400.6 012.005.09BS1 9300.6-9300.7
010.006.01 15500.1-15500.2,15500.5-1500.7 012.005.09BS2 9300.10-9300.11

010.007.01 15600.1-15600.6 012.005.09BS3 9300.14-9300.15

010.008.01 15700.1-15700.3,15700.6-15700.8 012.005.09BS4 9300.18-9300.19

010.009.01 15800.1-15800.3,15800.6-15800.8 013.004.010A 7400.1

010.010.01 15900.-15900.6 013.004.02AS1 7400.4-7400.5

010.011.01 16000.1-16000.6 013.004.02AS2 7400.6-7400.7

010.012.01 16100.1-16100.3,16100.6-16100.8 013.004.02AS3 7400.8-7400.9

010.013.01 16200.1-16200.6 013.004.02AS4 7400.10-7400.11

010.014.01 16300.1-16300.6 013.004.02AW 7400.2-7400.3

010.015.01 16400.1-16400.6 013.004.02BA 7500.4-7500.5
011.001.01 19500.1-19500.7 013.004.02BS2 7500.10-7500.11

011.003.01 19600.1-19600.6 013.004.02BS3 7500.14-7500.15

011.003.09A 19600.7-19600.13,19600.16-19600.17 013.004.02BS4 7500.18-7500.19

011.003.09B 19600.14-19600.15, 19600.18- 013.004.09BA 7500.1-7500.3

19600.21 013.004.09BS1 7500.6-7500.7

012.001.01 8400.1-8400.2 013.004.09BS2 7500.8-7500.9, 7500.20-7500.21

012.001.03A 8000.4-8000.5 013.004.09BS3 7500.12-7500.13

012.001.03B 8100.4-8100.5 013.004.09BS4 7500.16-7500.17

012.001.03C 8200.4-8200.5 016.001.010A 7600.1

012.001.03D 8300.4-8300.5 016.001.02AA 7600.4-7600.5

012.001.03E 8500.4-8500.5 016.001.02AS1 7600.8-7600.9

012.001.09A 8000.1-8000.3 016.001.02AS2 7600.12-7600.13

012.001.09B 8100.1-8100.3 016.001.02AS3 7600.16-7600.17

012.001.09C 8200.1-8200.3 016.001.02AS4 7600.20-7600.21

012.001.09D 8300.1-8300.3 016.001.02BA 7700.4-7700.5

012.001.09E 8500.1-8500.3 016.001.02BS1 7700.8-7700.9

012.002.01 8900.1-8900.2 016.001.02BS2 7700.12-7700.13

012.002.03A 8600.4-8600.5 016.001.02BS3 7700.16-7700.17

012.002.03B 8700.4--700.5 016.001.02BS4 7700.20-7700.21

012.002.03C 8800.4-8800.5 016.001.09AA 7600.2-7600.3

012.002.09A 8600.1-8600.3 016.001.09AS1 7600.6-7600.7

012.002.09B 8700.1-8700.3 016.001.09AS2 7600.10-7600.11

012.002.09C 8800.1-8800.3 016.001.09AS3 7600.14-7600.15

012.003.01 9000.1-9000.2, 9000.5-9000.9 016.001.09AS4 7600.18-7600.19

012.004.01 9100.1-9100.3, 9100.6-91009 016.001.09BA 7700.1-7700.3

012.005.010A 9200.1 016.001.09BS1 7700.6-7700.7

012.005.02AA 9200.4-9200.5 016.001.09BS2 7700.10-7700.11

012.00,.02AS1 9200.8-9200.9 016.001.09BS3 7700.14-7700.15

012.005.02AS2 9200.12-9200.13 016.001.09BS4 7700.18-7700.19

012.005.02AS3 9200.16-9200.17 016.002.01 7800.1-7800.6

012.005.02AS4 9200.20-9200.21 016.003.01 7900.1-7900.6

012.005.02BA 9300.4-9300.5 032.001.01 2000.1-2000.9

012.005.02BS1 9300.8-9300.9 Material Name
012.005.02BS2 9300.12-930013 A36 3100.1-3100.11, 3200.1-3200.21, 3300.1-

012.005.02BS3 9300.16-9300.17 3300.4, 3400.1-3400.4, 3500.1-3500.4, 3600.1-3600.4,

012.005.02BS4 9300.20-9300.21 3700.1-3700.4, 3800.1-3800.4, 3900.1-3900.3, 4000.1-

012.005.09AA 9200.2-9200.3 4000.3, 4100.1-4100.3, 4200.1-4200.3, 4300.1-4300.3,

012.005.09AS1 9200.6-9200.7 4400.1-4400.4, 4500.1-4500.4, 4600.1-4600.3, 4700.1-

012.005.09AS2 9200.10-9200.11 4700.3, 4800.1-4800.3, 4900.1-4900.3, 5000.1-5000.4,
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5100.1-5100.4, 5200.1-5200.4, 5300.1-5300.4, 5400.1- CG A537M 7100.1-7100.6, 7200.1-7200.16

5400.3,5500.1-5500.3,5600.1-5600.3,5700.1-5700.3, HY100 19500.1-195J.7, 19bo0.1-19600.21

5800.1-5800.3,5900.1-5900.3.6000.1-6000.3,6100.1- HY80 16500.1-16500.7,16600.1-16600.7, 16700.1-

6100.3. 6200,1-6200.3, 6300.1-6300.3, 6400.1-6400.23, 16700.28,16800.1-16800.7, 16900.1-16900.7, 17000.1-

6500.1-6500.5,6600.1-6600.5,6700.1-6700.5,6800.1- 17000.11, 17100.1-17100.19, 17200.1-17200.46,

6800.6, 6900.1-6900.2, 7000.1-7000.2, 7000.5-7000.6 17300.1-17300.19,17400.1-17400.28, 17500.1-17500.19,

A537 CL1 7300.1-7300.6, 7400.1 '400.11,7500.1- 17600.1-17600.7. 17700 1-17700.28,17800.1-17800.7,

7500.21 17900.1-17900.46, 18000.1-18000.11, 18100.1-18100.11,

A572 GrSO 7600.1-7600.21, 7700.1-7700.21, 18200.1-18200.28, 18300.1-18300.46, 18400.1-18400.28.

7800.1-7800.6, 7900.1-7900.6 18500.1-18500.7, 18600.1-18600.6, 18700.1-18700.5,

A588 8000.1-8000.5,8100.1-8100.5,8200.1-8200.5, 18800.1-18800.6,18900.1-18900.6,19000.1-19000.7,

8300.1-8300.5,8400.1-8400.2,8500.1-8500.5,8600.1- 19100.1-19100.7,19200.1-19200.7,19300.1-19300.7,

8600.5, 8700.1-8700.5, 8800.1-8800.5,8900.1-8900.2, 19400.1-19400.7

9000.1-9000.2,9000.5-9000.9,9100.1-9100.3,9100.6- Maximum Curve Shape 15000.2, 15000.20

9100.9 Melting Practice
A588 GrA 9200.1-9200.21, 9300.1-9300.21 BOF 1000.1-1000.3, 1000.6, 1000.9, 1000.12-

A710 9400.1-9400.3,9500.1-9500.6,9600.l-9600.7, 1000.14, 1100.1, 1200.1, 1300.1, 1400.1, 1500.1,

9700.1-9700.10. 9800.1-9800.3, 9900.1-9900.10, 1600.1, 1700.i, 1800.1, 1900.1, 2100.1-2100.3,

10000.1-10000.5,10100.1-10100.5, 10200.1-10200.11, 2100.6, 2200.1-2200.3, 2200.6, 2300.1-2300.3, 2400.1-

10300.1-10300.6, 10400.1-10400.3, 10500.1-10500.7, 2400.3, 2400.6, 2400.9, 2400.12, 2400.15, 2400.18,

10600.1-10600.4, 10700.1-10700.7,10800.1-10800.7, 2500.1, 2600.1-2600.3, 2600.6, 2600.9, 2600.12,

10900.1-10900.7,11000.1-11000.7,11100.1-11100.4, 2600.15, 2600.18, 2700.1

11200.1-11200.6,11300.1-11300.3,11400.1-11400.3, electric furnace 5400.1, 5500.1, 5600.1

11500.1-11500.7,11600.1-11600.3,11700.1-11700.6, open hearth 3300.1, 3400.1, 3500.1, 3600.1.

11800.1-11800.6,11900.1-11900.6,12000.1-12000.3, 3700.1, 4200.1, 4300.1, 4400.1, 4500.1, 4600.1,

12100.1-12100.3.12200.1-12200.3,12300.1-12300.15, 5700.1, 5800.1, 5900.1, 6000.1, 6100.1, 6200.1,

12400.1-12400.3,12700.1-12700.7,12800.1-12800.5, 6300.1

12900.1-12900.5,13000.1-13000.5,13100.1-13100.5, METZ/MPC13 Reference 2000.1-2000.9

13200.1-13200.3.13300.1-13300.5, 13400.1-13400.5, Mid Ingot Position 16700.11, 17200.17, 17400.11,

13500.1-13500.5,13600.1-13600.5,13700.1-13700.3 17700.11,17900.17, 18200.11, 18300 17,18400.11

A710-A 12500.1-12500.6, 12600.1-12600.14 Mid thickness at root Location wrt Surface
ABS-B 1000.1-1000.11 1100.1-1100.2, 1100.5- 3100.2-3100.10, 7400.2-7400.10, 7600.2-7600.20,

1100.6, 1200.1-1200.2,1200.5-1200.6,1300.1-1300.2. 9200.2-9200.20 9900.7-9900.9, 10200.4-10200.6

1300.5-1300.6,1400.1-1400.2,1400.5-1400.6,1500.1- Mid thickness not root Location wrt Surface
1500.2, 1500.5-1500.6, 1600.1-1600.2, 1600.5-1600.6, 2500.1, 2500.4, 2500.7, 2500.10, 2500.13, 2500.16.

1700.1-1700.2,1700.5-1700.6,1800.1-1800.2,1800.5- 2700.1,2700.4, 2700.7, 2700.10, 2700.13, 2700.16,

1800.6, 1900.1-1900.2, 1900.5-1900.6 3200.1, 3200.4-3200.20, 6400.4, 6400.7, 6400.10,

ABS-EH32 2000.1-2000.9 6400.13, 6400.16, 6400.19-6400.21, 6500.!, 6500.4,

ABS-EH36 2100.1-2100.8,2200.1-2200.8,2300.1- 6600.1, 6600.4, 6700.1, 6700.4, 6800.1, 6800.",

2300.8, 2400.1-2400.20, 2500.1-2500.18, 2600.1- 7500.1, 7500.4-7500.20, 7700.1, 7700.4-7700.20,

2600.20, 2700.1-2700.18, 2800.1-2800.8, 2900.1- 8000.1, 8000.4, 8100.1, 8100.4, 8200.1, 8200.4,

2900.8, 3000.1-3000.8 8300.1, 8300.4, 8500.1, 8500.4, 8600.1, 8600.4,

BS4360 Gr5OD 13800.1-13800.37,13900.1- 8700.1, 8700.4, 8800.1, 8800.4, 9300.1, 9300.4-

13900.26, 14000.1-14000.23. 14100.1-14100.10, 9300.20,9700.7-9700.9, 10200.8-10200.10,14700.6,

14200.1-14200.49,14300.1-14300.49,14400.1-14400.49, 14700.15,14700.24, 14800.6, 14800.15, 14800.24,

14500.1-14500.47,14600.1-14600.47,14700.1-1" '00.28. 14900.6, 14900.15, 15000.6, 15000.15, 15000.24,

14800.1-14800.28,14900.1-14900.19,15000.1-15000.28, 15100.6, 15100.15, 15100.24, 15200.6, 15200.15

151to0.1-15100.28, 15200.1-15200.19,15300.1-15300.6, Minsy Producer 19300.1, 19400.1

15400.1-15400.6, 15500.1-15500.2, 15500.5-15500.7, Modified Standard JIcpr 18600.2, 18700.1,

15600.1-15600.6, 15700.1-15700.3,15700.6-15700.8, 18800.2, 18900.2, 19000.3, 19100.3, 19200.3, 19300.3,

15800.1-15800.3,15800.6-15800.8, 15900.1-15900.6, 19400.3, 19600.2, 19600.9, 19600.15

16000.1-16000.6,16100.1-16100.3.16100.6-16100.8,

16200.1-16200.6,16300.1-16300.6, 16400.1-16400.6 N
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N Final Processing 2000.1,2800.1-2800.3, 2800.6, 12600.13,12700.6, 12800.4, 12900.4, 13000.4,13100.4,

2QflO.-2900.3, 2900.6, 3000.1-3000.3, 3000.6, 7300.1, 13300.4, 13400.4, 13500.4, 13600.4, 15300.5, 15400.5,

7400.1, 7500.1, 9000.1, 9100.1, 9200.1, 9300.1, 15500.6,15600.5, 15700.7, 15800.7, 15900.5, 16000.5,

13800.2, 13800.5, 13900.1. 14000.4, 14100.1, 14200.1, 16100.7, 16200.5, 16300.5, 16400.5, 17000.5, 17000.10,

14300.1, 14400.1, 14500.1, 14600.1, 15300.1, 15400.1, 17200.5, 17200.10, 17200.15, 17200.20, 17200.25,

15700.1, 15800.1, 15900.1, 16000.1, 16100.1, 16200.1, 17200.30,17200.35, 17200.40, 17200.45, 17900.5,

16300.1 17900.10.17900.15, 17900.20, 17900.25, 17900.30,

N Heat Treatment 7300.1, 9000.1,9100.1, 15700.1, 17900.35, 17900.40, 17900.45, 18000.5, 18000.10,

15800.1, 15900.1, 16000.1, 16100.1, 16200.1, 16300.1 18100.5, 18100.10, 18300.5, 18300.10, 18300.15,

N8686-5 Lot ID 18100.1-18100.11 18300.20, 18300.25, 18300.30, 18300.35, 18300.40,

N,A Final Processing 13800.1-13800.3. 14100.4- 18300.45, 18600.5, 18700.4, 18800.5. 18900.5, 19000.6,

14100.5 19100.6, 19200.6, 19300.6, 19400.6, 19500.2, 19600.5,

N,C,A Final Processing 14100.7-14100.9 19600.12, 19600.20

NGESW Weld Type 6400.10, 6400.13, 6400.16,

6400.19-6400.21,6600.1, 6600.4, 6700.1, 6700.4, 0
6800.1, 6800.4, 8100.1, 8100.4, 8200.1, 8200.4, OGC Source 6400.1,6500.1.6600.1,6700.1,6800.1,

8300.1, 8300.4, 8500.1, 8500.4, 8700.1, 8700.4, 6900.1, 8000.1, 8100.1, 8200.1, 8300.1, 8400.1,

8800.1, 8800.4 8500.1, 8600.1, 8700.1, 8800.1, 8900.1

Nil Ductilty Transition Test Type 1000.14. OGC-1 Reference 6400.1-6400.23, 6500.1-6500.5,

1100.6, 1200.6, 1300.6, 1400.6, 1500.6, 1600.6. 6600.1-6600.5,6700.1-6700.5,6800.1-6800.6,6900.1-

1700.6, 1800.6, 1900.6, 2000.7, 3300.1, 3400.1, 6900.2,8000.1-8000.5,8100.1-8100.5,8200.1-8200.5,

3500.1, 3600.1, 3700.1, 3800.1, 3900.1, 4000.1, 8300.1-8300.5,8 4 00.1-8400.2,8500.1-8500.5,8600.1-

4100.1, 4200.1, 4300.1, 4400.1, 4500.1, 4600.1, 8600.5,8700.1-8700.5,8800.1-8800.5,8900.1-8900.2

4700.1, 4800.1, 4900.1, 5000.1, 5100.1, 5200.1, open hearth Melting Practice 3300.1, 3400.1,

5300.1, 5400.1, 5500.1, 5600.1, 5700.1, 5800.1, 3500.1, 3600.1, 3700.1, 4200.1, 4300.1, 4400.1,

5900.1, 6000.1, 6100.1, 6200.1, 6300.1, 7100.4, 4500.1, 4600.1, 5700.1, 5800.1, 5900.1, 6000.1,

7200.4, 7200.10, 10000.5,10100.5, 10600.4,10700.7, 6100.1, 6200.1, 6300.1

11100.4, 11800.4, 11900.6, 13800.7, 14100.2 OrStMills Producer 6400.1,8600.1,8700.1,8800.1,

Nk203NiC Filler Name 14700.1-14700.3,14700.6- 8900.1

14700.8, 14700.11-14700.12, 14700.15-14700.17, p
14700.20 14700.21, 14700.24-14700.26,14800.1-

14800.3, 14800.6-14800.8, 14800.11-14800.12,14800.15- P Lot ID 4900.1-4900.3

14800.17. !4g00.?0-14800.21,14800.24-14800.26, P-i Specimen Type 1000.14, 1100.6, 1200.6,

14900.1-14900.3.14900.r-14900.8, 14900.11-14900.12, 1300.6, 1400.6, 1500.6, 1600.6, 1700.6, 1800.6,

14900.15-14900.17, 15000.1-15000.3,15000.6-15000.8, 1900.6, 13800.7, 14100.2

15000.11-15000.12, 15000,15-15000.17,15000.20- P-2 Specimen Type 10600.4, 10700.7, 11100.4,

15000.21, 15000.24-15000.26, 15100.1-15100.3, 11800.4, 11900.6

15100.6-15100.8, 15100.11-15100.12, 15100.15- P-3 Specimen Type 7100.4, 7200.4, 7200.10,

15100.17,15100.20-15100.21,15100.24-15100.26, 10000.5, 10100.5

15200.1-15200.3,15200.6-15200.8,15200.11-15200.12, Per Standard Jlcpr 7800.2, 7900.2, 9000.6, 9100.2,

15200.15-15200.17 12500.2,12600.2,12700.2, 15700.2, 15800.2, 15900.2,

No Did Specimen Split? 8000.2-8000.4, 8100.2- 16100.2

8100.4, 8200.2-8200.4, 8300.2-8300.4, 8400.1,8500.2- P&EStat Source 16500.1

8500.4, 8600.2-8600.4, 8700.2-8700.4, 8800.2-8800.4, PFH-60A Filler Specification 2500.1, 2500.4,

8900.1 2500.7, 2500.10, 2500.13, 2500.16, 2700.1, 2700.4,

No Groove Joint Preparation 6600.1,6600.4, 2700.7, 2700.10, 2700.13, 2700.16

6700.1, 6700.4, 6800.1, 6800.4, 8100.1, 8100.4, Pressed Notch Preparation 7100.5, 7200.5,

8200.1, 8200.4, 8300.1, 8300.4, 8500.1, 8500.4, 7200.11,7200.15, 7300.5, 7800.5, 7900.5, 9000.7,

8700.1, 8700.4, 8800.1. 8800.4 9100.7,12500.5,12600.9-12600.13,12700.6, 12800.4,

None Shielding Gas 10500.4-10500.6 12900.4, 13000.4,13100.4, 13300.4, 13400.4, 13500.4,

Notch Preparation 13600.4. '"300.5,15400.5, 15500.6, 15600.5, 15700.7,

Pressed 7100.5, 7200.5. 7200.11, 7200.15, 7300.5, 15800.7,15900.5,16000.5,16100.7,16200.5,16300.5,

7800.5,7900.5,9000.7,9100.7,12500.5,12600.9- 16400.5, 17000.5, 17000.10, 17200.5, 17200.10,

17200.15,17200.20, 17200.25,17200.30, 17200.35,



Index XXIV

17200.40, 17200.45,17900.5, 17900.10,17900.15, 2600.18, 2700.1, 7100.1, 7200.1, 12600.1, 16400.1,
17900.20, 17900.25, 17900.30, 17900.35, 17900.40, 18600.1, 18700.1, 18800.1, 18900.1, 19500.1, 19600.1
17900.45, 18000.5, 18000.10, 18100.5, 18100.10, QT Heat Treatment 7100.1, 7200.1, 12600.1,
18300.5, 18300,10, 18300.15, 18300.20, 18300.25, 15300.1, 15400.1, 15500.1, 15600.1, 16400.1, 18600.1,
18300.30, 18300.35,18300.40, 18300.45, 18600.5, 18700.1, 18800.1, 18900.1, 19500.1, 19600.1
18700.4, 18800.5, 18900.5, 19000.6, 19100.6, 19200.6, Q,T,W Final Processing 19600.7
19300.6, 19400.6, 19500.2, 19600.5,19600.12, 19600.20 Q,T,W Heat Treatment 19600.7

Producer
Armco 2000.1, 3300.1, 3400.1, 3500.1, 3600.1, R

3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 4200.1, Reference
4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 4800.1, 004-2 1100.1-1100.2, 1100.5-1100.6, 1200.1-

4900.1, 5000.1, 5100.1, 5200.1, 5300.1, 5400.1, 1200.2,1200.5-1200.6,1300.1-1300.2,1300.5-1300.6,

5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 6000.1, 1400.1-1400.2, 1400.5-1400.6, 1500.1-1500.2, 1500.5-
6100.1, 6200.1, 6300.1, 7100.1, 7200.1 1500.6,1600.1-1600.2,1600.5-1600.6,1700.1-1700.2,

Australia 1100.1, 1200.1, 1300.1,1400.1, 1500.1, 1700.5-1700.6,1800.1-1800.2, 1800.5-1800.6,1900.1-

1600.1, 1700.1, 1800.1, 1900.1 1900.2, 1900.5-1900.6
Bunge 16500.1 007-1 2100.1-2100.8, 2200.1-2200.8, 2300.1-
DTNSRDC 19000.1, 19100.1, 19200.1 2300.8, 2400.1-2400.20, 2500.1-2500.18, 2600.1-
Kobe 2100.1-2100.3, 2100.6, 2200.1-2200.3, 2200.6, 2600.20, 2700.1-2700.18

2300.1-2300.3,2400.1-2400.3,2400.6, 2400.9, 2400.12, 007-4 2800.1-2800.8, 2900.1-2900.8, 3000.1-
2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6, 3000.8

2600.9, 2600.12, 2600.15, 2600.18, 2700.1 1010 7800.1-7800.6, 7900.1-7900.6
Lukens 7300.1, 7800.1, 7900.1,9000.1, 9100.1, 1120 16600.1-16600.7

12500.1, 12600.1. 12700.1, 15300.1, 15400.1, 15500.1, 1211 9000.1-9000.2,9000.5-9000.9, 9100.1-9100.3,
15600.1, 15700.1, 15800.1, 15900.1, 16000.1, 16100.1, 9100.6-9100.9
16200.1, 16300.1, 16400.1, 16600.1, 19500.1 3200 12600.1-12600.14

Minsy 19300.1, 19400.1 3201 15400.1-15400.6,15700.1-15700.3,15700.--
OrStMills 6400.1,8600.1, 8700.1,8800.1,8900.1 15700.8, 15800.1-15800.3, 15800.6-15800.8, 15900.1-
Sumitomo 1000.1-1000.3,1000.6,1000.9, 1000.12- 15900.6,16000.1-16000.6, 16100.1-16100.3,16100.6-

1000.14, 2800.1-2800.3, 2800.6, 2900.1-2900.3, 16100.8, 16200.1-16200.6, 16300.1-16300.6
2900.6, 3000.1-3000.3, 3000.6, 13800.1-13800.5, 3202 15300.1-15300.6, 15500.1-15500.2,15500.5--
13800.34, 13900.1, 13900.24, 14000.1, 14000.4, 15500.7, 15600.1-15600.6, 16400.1-16400.6

14100.1, 14100.4-14100.9,14200.1, 14300.1, 14400.1, 3400 12500.1-12500.6, 12700.1-12700.7
14500.1, 14600.1 3530 19500.1-19506.7

US Steel 3100.1, 3200.1,6500.1,6600.1,6700.1, Armco-MPC 3300.1-3300.4, 3400.1-3400.4,

6800.1, 6900.1, 7000.1, 7400.1, 7500.1, 7600.1, 3500.1-3500.4,3600.1-3600.4,3700.1-3700.4,3800.1-

7700.1, 8000.1, 8100.1, 8200.1, 8300.1, 8400.1, 3800.4,3900.1-3900.3,4000.1-4000.3,4100.1-4100.3,

8500.1, 9200.1, 9300.1 4200.1-4200.3,4300.1-4300.3,4400.1-4400.4,4500.1-

4500.4, 4600.1-4600.3,4700.1-4700.3,4800.1-4800.3,
4900.1-4900.3,5000.1-5000.4, 5100.1-5100.4, 5200.1-

Q,K Final Processing 12500.1, 12700.1 5200.4, 5300.1-5300.4, 5400.1-5400.3,5500.1-5500.3,
Q,K Heat Treatment 9400.1, 9500.1, 9500.4, 5600.1-5600.3, 5700.1-5700.3, 5800.1-5800.3,5900.1-

9600.1, 9700.1, 9700.4, 9800.1, 9900.1, 9900.4, 5900.3,6000.1-6000.3,6100.1-6100.3,6200.1-6200.3,

9900.7, 10000.1, 10100.1, 10200.1, 10300.1, 10300.4, 6300.1-6300.3

10400.1, 10500.1, 10600.1, 10700.1, 10700.4, 10800.1, KONKUL-1 3100.1-3100.11,3200.1-3200.21,
10900.1, 11000.1, 11100.1, 11200.1, 11200.4, 11300.1, 7400.1-7400.11,7500.1-7500.21,7600.1-7600.21,

11400.1, 11500.1. 11600.1, 11700.1, 11800.1, 11800.5, 7700.1-7700.21, 9200.1-9200.21, 9300.1-9300.21
11900.1, 11900.4, 12000.1, 12100.1, 12200.1, 12300.1, LR3201 73oo.1-7300.6
12400.1, 12500.1, 12700.1 METZ/MPC13 2000.1-2000.9

Q,T Final Processing 2100.1-2100.3, 2100.6, OGC-1 6400.1-6400.23,6500.1-6500.5,6600.1-
2200.1-2200.3,2200.6, 2300.1-2300.3,2400.1-2400.3, 6600.5,6700.1-6700.5,6800.1-6800.6,6900.1-6900.2,
2400.6,2400.9,2400.12, 2400.15, 2400.18,2500.1, 8000.1-8000.5,8100.1-8100.5,8200.1-8200.5, 8300.1
2600.1-2600.3, 2600.6, 260.9, 2600.12, 2600.15, 8300.5, 8400.1-8400.2,8500.1-8500.5, 8600.1-8600.5,
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8700.1-8700.5, 8800.1-8800.5, 8900.1-8900.2 4900.1, 5000.1, 5100.1, 5200.1, 5300.1

S-1971 1000.1-1000.14 Slow Loading Type 2000.3, 7000.2, 14700.2,
SHI-01 13800.1-13800.37, 13900.1-13900.26, 14700.11, 14700.20, 14800.2, 14800.11, 14800.20,

14000.1-14000.23, 14100.1-14100.10, 14200.1-14200.49, 14900.2, 14900.11, 15000.2, 15000.11, 15000.20,

14300.1-14300.49, 14400.1-14400.49,14500.1-14500.47, 15100.2, 15100.11, 15100.20, 15200.2, 15200.11

14600.1-14600.47 SMA Weld Type 3100.2-3100.10,7400.2-7400.10,

SSC-276 7100.1-7100.6 7600.2-7600.20, ,u00.2-9200.20, 13800.8-13800.36,

USN 6/9 18600.1-18600.6, 18700.1-18700.5, 14200.1-14200.48,16500.1, 16500.5, 19000.1, 19100.1,

18800.1-18800.6,18900.1-18900.6, 19000.1-19000.7, 19200.1, 19300.1, 19400.1, 19600.7, 19600.14

19100.1-19100.7,19200.1-19200.7,19300.1-19300.7. SMAW Weld Type 9700.7-9700.9,10200.8-10200.10,

19400.1-19400.7, 19600.1-19600.21 10500.4-10500.6, 12300.8-12300.14

USN 9/9 12800.1-12800.5, 12900.1-12900.5, SMAW/SAW Weld Type 9900.7-9900.9

13000.1-13000.5,13100.1-13100.5,13200.1-13200.3. Smooth Butt Joint Preparation 6400.4, 6400.7,

13300.1-13300.5,13400.1-13400.5,13500.1-13500.5 6400.10,6400.13,6400.16,6400.19-6400.21,6500.1,

13600.1-13600.5, 13700.1-13700.3 6500.4, 8000.1, 8000.4, 8600.1, 8600.4, 10200.4-

USN-1 16700.1-16700.28, 16800.1-16800.7, 16900.1- 10200.6

16900.7, 17000.1-17000.11,17100.1-17100.19,17200.1- Source

17200.46, 17300.1-17300.19, 17400.1-17400,28, Armco 2000.1, 3300.1, 3400.1, 3500.1, 3600.1

17500.1-17500.19,17600.1-17600.7,17700.1-17700.28, Armco D&M 3700.1,3800.1,3900.1, 4000.1,

17800.1-17800.7,17900.1-17900.46,18000.1-18000.11, 4100.1, 4200.1, 4300.1, 4400.1, 4500.1, 4600.1,

18100.1-18100.11,18200.1-18200.28,18300.1-18300.46, 4700.1, 4800.1, 4900.1, 5000.1, 5100.1, 5200.1,

18400.1-18400.28, 18500.1-18500.7 5300.1, 5400.1, 5500.1, 5600.1, 5700.1, 5800.1,

WJ,3/87 16500.1-16500.7 5900.1, 6000.1, 6100.1, 6200.1, 6300.1

WJ,7/87 14700.1-14700.28,14800.1-14800.28, Australia 1100.1, 1200.1,1300.1, 1400.1, 1500.1,

14900.1-14900.19,15000.1-15000.28,15100.1-15100.28, 1600.1, 1700.1, 1800.1, 1900.1

15200.1-15200.19 HIFAB 14700.1, 14800.1, 14900.1. 15000.1,

Round Specimen Type 2800.1-2800.2, 2900.1- 15100.1, 15200.1

2900.2, 3000.1-3000.2, 7100.1, 7200.1, 7200.7, Kobe 2100.1-2100.3,2100.6, 2200.1-2200.3, 2200.6.

14100.1, 14100.4 2300.1-2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12,

2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

S 2600.9, 2600.12, 2600.15, 2600.18, 2700.1

S Lot ID 4800.1-4800.3 Lukens 7300.1, 7800.1, 7900.1,9000.1,9100.1,

S-1971 Reference 1000.1-1000.14 12500.1,12600.1,12700.1, 15300.1, 15400.1, 15500.1,

SAW Weld Type 2500.1,2500.4, 2500.7, 2500.10, 15600.1, 15700.1,15800.1, 15900.1. 16000.1,16100.1,

2500.13. 2500.16, 2700.1,2700.4, 2700.7, 2700.10, 16200.1, 16300.1, 16400.1, 16600.1, 19500.1

2700.13, 2700.16, 3200.1, 3200.4-3200.20, 7200.7- OGC 6400.1. 6500.1, 6600.1, 6700.1, 6800.1,

7200.8, 7200.13, 7500.1, 7500.4-7500.20, 7700.1, 6900.1, 8000.1, 8100.1, 8200.1, 8300.1, 8400.1,

7700.4-7700.20.9300.1,9300.4-9300.20, 10200.4- 8500.1, 8600.1, 8700.1, 8800.1, 8900.1

10200.6, 10800.4-10800.6, 10900.4-10900.6,11000.4- P&EStat 16500.1

11000.6, 11500.4-11500.6, 12300.4-12300.6, 13900.1, Sumitomo 1000.1-1000.3, 1000.6, 1000.9, 1000.12-

13900.4-13900.26. 14300.1-14300.48,14500.1-14500.47 1000.14, 2800.1-2800.3, 2800.6, 2900.1-2900.3,

SHI-01 Reference 13800.1-13800.37, 13900.1- 2900.6, 3000.1-3000.3. 3000.6, 13800.1-13800.5,

13900.26, 14000.1-14000.23, 14100.1-14100.10, 13800.34, 13900.1, 13900.24, 14000.1, 14000.4,

14200.1-14200.49,14300.1-14300.49,14400 1-14400.49, 14100.1,14100.4-14100.9,14200.1, 14300.1, 14400.1,

14500.1-14500.47, 14600.1-14600.47 14500.1, 14600.1

Shielding Gas SWRI 7100.1, 7200.1

None 10500.4-10500.6 Un Kansas 7000.1

Si-Al Killing Process 7400.1, 7500.1 US Steel 3100.1, 3200.1, 7400.1, 7500.1, 7600.1,

Silicon Killing Process 1000.1-1000.3, 1000.6, 7700.1, 9200.1, 9300.1

1000.9, 1000.12-1000.14 !JSN 12800.1, 12900.1, 13000.1, 13100.1, 13200.1,

SK Killing Process 3300.1, 3400.1,3500.1,3600.1, 13300.1, 13400.1, 13500.1, 13600.1, 13700.1, 18600.1,

3700.1, 3800.1, 3900.1. 4000.1, 4100.1, 4200.1, 18700.1, 18800.1, 18900.1, 19000.1, 19100.1, 19200.1,

4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 4800.1, 19300.1, 19400.1, 19600.1, 19600.7
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Specimen Type 4300.2, 4400.2, 4500.2, 4600.2, 4700.2, 4800.2,

2/3 9400.2, 9600.2 4900.2, 5000.2, 5100.2, 5200.2, 5300.2. 5400.2,

3/4 9500.2. 9500.5, 9700.2,9700.5-9700.9,9800.2, 5500.2, 5600.2, 5700.2, 5800.2, 5900.2, 6000.2,

9900.2, 9900.5-9900.9, 10200.2-10200.10, 11300.2, 6100.2, 6200.2, 6300.2, 6400.1, 6400.4. 6400.7,

11400.2, 11500.2, 11600.2, 11700.2, 11700.5 6400.10, 6400.13,6400.16,6400.19-6400.21,6500.2-

Compact 7800.2,9000.6, 9100.2, 12500.2. 12600.2, 6500.4, 6600.2-6600.4,6700.2-6700.4,6800.2-6800.4,

12700.2, 15700.2, 15800.2, 15900.2, 16100.2 6900.1. 7000.5, 7100.2. 7200.2, 7200.8. 7200.13.

Compact Tension 18600.2.18700.1, 18800.2, 7300.2. 7400.2-7400.10, 7500.2-7500.20, 7600.2-

18900.2, 19000.3, 19100.3. 19200.3. 19300.3. 19400.3, 7600.20, 7700.2-7700.20, 7800.3, 7900.3, 8000.2-

19600.2. 19600.9, 19600.15 8000.4, 8100.2-8100.4,8200.2-8200.4,8300.2-8300.4,

Cylindrical 3100.1, 7000.1, 7300.1, 7400.1, 8400.1, 8500.2-8500 4, 8600.2-8600.4.8700.2-8700.4,

7600.1. 7800.1, 7900.1, 9000.1, 9100.1, 9200.1, 8800.2-8800.4, 8900.1, 9000.2, 9100.3, 9200.2-

12500.1, 12600.1. 12700.1, 14700.3, 14700.8, 14700.12, 9200.20,9300.2-9300.20,10100.2, 10300.2. 10300.5,

14700.17, 14700.21, 14700.26, 14800.3, 14800.8, 10400.2, 10500.2-10500.6,10600.1, 10700.2-10700.4.

14800.12. 14800.17, 14800.21, 14800.26, 14900.3. 10800.2-10800.6,10900.2-10900.6,11000.2-11000.6,

14900.8, 14900.12, 14900.17, 15000.3, 15000.8, 11100.1, 11200.2, 11200.5, 11500.4-11500.6, 11800.2,

15000.12, 15000.17. 15000.21. 15000.26, 15100.3. 11800.5.11900.2-11900.4,12000.2,12100.2, 12200.2.

15100.8. 15100.12, 15100.17, 15100.21, 15100.26, 12300.2-12300.14, 12400.2, 12500.3, 12600.3, 12600.6.

15200.3, 15200.8, 15200.12, 15200.17, 15300.1, 12700.3, 12800.2, 12900.2, 13000.2, 13100.2, 13200.2,

15400.1, 15500.1, 15600.1, 15700.1, 15800.1, 15900.1, 13.300.2, 13400.2, 13500.2, 13600.2, 13700.2, 13800.8-

16000.1 16100.1, 16200.1, 16300.1, 16400.1, 16500.2, 13800.32,13900.2-13900.22,14100.5-14100.9,14700.4-

16500.5, 18600.1, 18800.1, 18900.1, 19000.2, 19100.2, 14700.6, 14700.9, 14700.13-14700.15, 14700.18.

19200.2. 19300.2, 19400.2, 19600.1, 19600.8, 19600.14 14700.22 14700.24, 14700.27, 14800.4-14800.6,

Double Notch Bend 2000.3, 7000.2. 14700.2, 14800.9. 14800.13-14800.15,14800.18, 14800.22-

14700.11, 14700.20,14800.2, 14800.11, 14800.20, 14800.24,14800.27, 14900.4-14900.6,14900.9,14900.13-

14900.2, 14900.11, 15000.2, 15000.11, 15000.20, 14900.15,14900.18,15000.4-15000.6,15000.9,15000.13-

15100.2, 15100.11, 15100.20, 15200.2, 15200.11 15000.15, 15000.18, 15000.22-15000.24, 15000.27,

Dynamic Tear 2000.8, 7100.5, 7200.5, 7200.11, 15100.4-15100.6,15100.9, 15100.13-15100.15, 15100.18,

7200.15, 7300.5, 7800.5, 7900.5, 9000.7, 9100.7, 15100.22-15100.24, 15100.27, 15200.4-15200.6,

12500.5. 12600.9-12600.13,12700.6, 12800.4, 12900.4, 15200.9, 15200.13-15200.15, 15200.18, 15300.2,

13000.4, 13100.4, 13300.4, 13400.4, 13500.4. 13600.4, 15400.2, 15500.2, 15600.2, 15700.3, 15800.3, 15900.3,

15300.5,15400.5,15500.6,15600.5,15700.7.15800.7. 16000.2,16100.3,16200.2, 16300.2,16400.2,16500.3,

15900.5, 16000.5, 16100.7.16200.5,16300.5, 16400.5, 16500.6, 16700.2, 16700.6, 16700.9, 16700.12, 16700.15,

16600.6, 17000.5, 17000.10. 17200.5, 17200.10, 16700.18.16700.21, 16700.24, 16700.27, 16800.2,

17200.15,17200.20, 17200.25, 17200.30, 17200.35, 16800.6,16900.2,16900.6, 17000.2, 17000.8,17100.2,

17200.40. 17200.45, 17900.5, 17900.10, 17900.15, 17100.6, 17100.9, 17100.12, 17100.15, 17100.18,

17900.20. 17900.25,17900.30, 17900.35, 17900.40, 17200.2, 17200.8, 17200.13, 17200.18, 17200.23,

17900.45, 18000.5. 18000.10, 18100.5, 18100.10. 17200.28, 17200.33, 17200.38, 17200.43, 17300.2.

18,300.5, 18.300.10, 18300.15. 18300.20, 18300.25, 17300.6, 17300.9, 17300.12, 17300.15, 17300.18,

18300.30, 18300.35,18,300.40, 18300.45. 18600.5, 17400.2, 17400.6. 17400.9, 17400.12, 17400.15,

18700.4, 18800.5, 18900.5, 19000.6, 19100.6, 19200.6, 17400.18,17400.21, 17400.24, 17400.27, 17500.2.

19300.6, 19400.6,19500.2, 19600.5,19600.12. 19600.20 17500.6, 17500.9, 17500.12, 17500.15, 17500.18,

Flat 13800.1-13800.2 17600.2.17600.6, 17700.2, 17700.6, 17700.9, 17700.12,

Full 1100.2, 1200.2,1300.2,1400.2,1500.2,1600.2, 17700.15,17700.18, 17700.21, 17700.24,17700.27,

1700.2. 1800.2, 1900.2, 2000.4, 2100.1-2100.3. 17800.2, 17800.6, 17900.2, 17900.8, 17900.13, 17900.18,

2100.6, 2200.1-2200.3, 2200.6, 2300.1-2300.3, 2300.6, 17900.23, 17900.28, 17900.33, 17900.38, 17900.43,

2400.1-2400.3, 2400.6, 2400.9, 2400.12, 2400.15. 18000.2,18000.8,18100.2,18100.8,18200.2,18200.6,

2400.18, 2500.2-2500.4, 2500.7, 2500.10, 2500.13, 18200.9, 18200.12, 18200.15, 18200.18, 18200.21,

2500.16. 2600.1-2600.3. 2600.6, 2600.9, 2600.12. 18200.24, 18200.27, 18300.2, 18300.8. 18300.13,

2600.15, 2600.18, 2700.2-2700.4, 2700.7, 2700.10, 18300.18,18300.23, 18300.28, 18300.33, 18300.38,

2700.13, 2700.16. 2800.3, 2800.6, 2900.3, 2900.6, 18300.43, 18400.2, 18400.6, 18400.9, 18400.12,

3000.3. 3000.6, 3100.2-3100.10, 3200.2-3200.20, 18400.15,18400.18, 18400.21,18400.24,18400.27,

3700.2, 3800.2, 3900.2, 4000.2, 4100.2, 4200.2. 18500.2, 18500.6, 18600.3, 18700.2, 18800.3, 18900.3,
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19000.4. 19100.4, 19200.4. 19300.4, 19400.4, 19500.5, 1969 1000.14, 18600.1, 18800.1, 18900.1, 19000.2,

19600.3, 19600.10, 19600.16-19600.18 19100.2, 19200.2,19300.2, 19400.2, 19600.1, 19600.8,

P-1 1000.14, 1100.6. 1200.6, 1300.6, 1400.6, 1500.6, 19600.14

1600.6, 1700.6, 1800.6, 1900.6, 13800.7, 14100.2 1972 18600.3, 18700.2, 18800.3,18900.3, 19600.3,

P-2 10600.4, 10700.7, 11100.4, 11800.4, 11900.6 19600.10, 19600.16-19600.18

P-3 7100.4, 7200.4, 7200.10, 10000.5, 10100.5 1976 7100.5, 7200.5, 7200.11, 7200.15

Round 2800.1-2800.2, 2900.1-2900.2, 3000.1- 1979 7000.2, 147043.2, 14700.11,14700.20,14800.2,

3000.2, 7100.1, 7200.1, 7200.7, 14100.1, 14100.4 14800.11, 14800.20, 14900.2, 14900.11, 15000.2,

SSC-276 Reference 7100.1-7100.6 15000.11, 15000.20, 15100.2, 15100.11,15100.20,

Standard Method 15200.2, 15200.11

813 18600.2, 18700.1,18800.2, 18900.2, 19600.2, 1980 18600.5, 18700.4, 18800.5,18900.5,19600.5,

19600.9. 19600.15 19600.12, 19600.20

ABS Sec43 2800.3, 2800.6. 2900.3, 2900.6. 1981 16500.2-16500.6

3000.3, 3000.6 1987 7800.2, 9000.6, 9100.2, 12500.2, 12600.2,

BS131H2 14700.4-14700.6, 14700.9, 14700.13- 12700.2, 15700.2, 15800.2, 15900.2, 16100.2

14700.15, 14700.18,14700.22-14700.24,14700.27, Sumitomo Producer 1000.1-1000.3, 1000.6, 1000.9,

14800.4-14800.6.14800.9, 14800.13-14800.15,14800.18. 1000.12-1000.14, 2800.1-2800.3, 2800.6, 2900.1-

14800.22-14800.24. 14800.27, 14900.4-14900.6, 2900.3, 2900.6, 3000.1-3000.3, 3000.6, 13800.1-

14900.9, 14900.13-14900.15, 14900.18, 15000.4- 13800.5, 13800.34, 13900.1, 13900.24, 14000.1,

15000.6, 15000.9, 15000.13-15000.15, 15000.18, 14000.4, 14100.1, 14100.4-14100.9,14200.1, 14300.1,

15000.22-15000.24, 15000.27, 15100.4-15100.6, 14400.1, 14500.1, 14600.1

15100.9, 15100.13-15100.15,15100.18, 15100.22- Sumitomo Source 1000.1-1000.3,1000.6,1000.9,

15100.24, 15100.27,15200.4-15200.6, 15200.9, 15200.13- 1000.12-1000.14, 2800.1-2800.3, 2800.6, 2900.1-

15200.15, 15200.18 2900.3, 2900.6, 3000.1-3000.3, 3000.6, 13800.1-

BS5762 7000.2, 13800.34-13800.37,13900.24- 13800.5, 13800.34, 13900.1, 13900.24, 14000.1,

13900.26, 14200.2-14200.5,14300.2-14.300.5, 14400.2- 14000.4,14100.1,14100.4-14100.9,14200.1,14300.1,

14400.5. 14500.2-14500.5. 14600.2-14600.5,14700.2, 14400.1, 14500.1, 14600.1

14700.11, 14700.20, 14800.2, 14800.11,14800.20, Surface Location wrt Surface 14700.1,14700.11,

14900.2. 14900.11, 15000.2, 15000.11, 15000.20, 14700.20, 14800.1, 14800.11, 14800.20, 14900.1,

15100.2, 15100.11. 15100.20, 15200.2, 15200.11 14900.11, 15000.1. 15000.11, 15000.20, 15100.1,

E 208 1000.14, 1100.6, 1200.6, 1300.6. 1400.6, 15100.11, 15100.20,15200.1, 15200.11

1500.6, 1600.6. 1700.6, 1800.6, 1900.6, 2000.7, SWRI Source 7100.1, 7200.1

3300.1, 3400.1, 3500.1, 3600.1, 3700.1. 3800.1,

3900.1. 4000.1, 4100.1. 4200.1, 4300.1, 4400.1, T
4500.1. 4600.1, 4700.1, 4800.1, 4900.1, 5000.1, T Location 1000.1-1000.3,1000.9,1000.12-1000.14

5100.1. 5200.1, 5300.1, 5400.1, 5500.1. 5600.1, T Lot ID 4700.1-4700.3

5700.1, 5800.1, 5900.1, 6000.1, 6100.1, 6200.1, Tensile Test Type 1000.1-1000.2,1100.1,1200.1,

6300.1. 7100.4, 7200.4, 7200.10, 13800.7 1300.1, 1400.1, 1500.1, 1600.1, 1700.1, 1800.1,

E 23 7100.2,16500.3, 16500.6, 18600.3, 18700.2, 1900.1,2000.1,2100.1-2100.2, 2200.1-2200.2, 2300.1-

18800.3, 18900.3, 19000.4, 19100.4, 19200.4, 19300.4, 2300.2. 2400.1-2400.2, 2600.1-2600.2, 2800.1-2800.2,

19400.4. 19600.3, 19600.10, 19600.16-19600.18 2900.1-2900.2, 3000.1-3000.2, 3100.1,7000.1, 7100.1,

E 604 2000.8, 7100.5, 7200.5,7200.11, 7200.15, 7200.1, 7200.7, 7300.1, 7400.1, 7600.1, 7800.1,

18600.5. 18700.4. 18800.5, 18900.5, 19000.6, 19100.6, 7900.1, 9000.1, 9100.1, 9200.1, 9400.1, 9500.1,

19200.6. 19300.6. 19400.6, 19600.5, 19600.12, 19600.20 9500.4, 9600.1, 9600.4, 9600.7, 9700.1, 9700.4,

E 8 7100.1, 7200.1, 7200.7, 16500.2, 16500.5, 9800.1,9900.1,9900.4,10000.1,10100.1, 10200.1,

18600.1, 18800.1, 18900.1, 19000.2, 19100.2, 19200.2, 10300.1, 10300.4, 10400.1, 10500.1, 10700.1, 10800.1,

19300.2, 19400.2, 19600.1, 19600.8, 19600.14 10900.1, 11000.1, 11200.1, 11200.4, 11300.1, 11400.1,

E318 12600.2 11500.1, 11600.1,11700.1,11700.4, 11800.1, 11900.1,

E813 7800.2, 7900.2, 9000.6, 9100.2, 12500.2, 12000.1,12100.1, 12200.1, 12300.1. 12400.1, 12500.1,

12700.2, 15700.2, 15800.2, 15900.2, 16100.2, 19000.3, 12600.1. 12700.1, 12800.1, 12900.1, 13000.1, 13100.1,

19100.3. 19200.3, 19300.3, 19400.3 13200.1, 13300.1,134001, 13500.1, 13600.1, 13700.1,

JISZ3121 1460.46-14600.47 13800.1-13800.2,14100.1, 14100.4, 14500.46-14500.47,

Standard Year 14600.46-14600.47, 14700.3, 14700.8, 14700.12,



Index XXVIII

14700.17, 14700.21, 14700.26, 14800.3, 14800.8, 8300.4,8400.1, 8500.2-8500.4,8600.2-8600.4,8700.2-

14800.12, 14800.17,14800.21, 14800.26,14900.3, 8700.4, 8800.2-8800.4, 8900.1, 9000.2, 9100.3,

14900.8, 14900.12, 14900.17, 15000.3, 15000.8, 9200.2-9200.20, 9300.2-9300.20, 9400.2, 9500.2,

15000.12, 15000.17,15000.21, 15000.26, 15100.3, 9500.5, 9600.2, 9600.5, 9700.2, 9700.5-9700.9,

15100.8, 15100.12, 15100.17, 15100.21. 15100.26, 9800.2, 9900.2, 9900.5-9900.9, 10000.2, 10100.2,

15200.3, 15200.8, 15200.12, 15200.17, 15300.1, 10200.2-10200.10, 10300.2, 10300.5,10400.2, 10500.2-

15400.1, 15500.1, 15600.1, 15700.1, 15800.1, 15900.1, 10500.6,10600.1,10700.2-10700.4,10800.2-10800.6,

16000.1, 16100.1, 16200.1, 16300.1, 16400.1, 16500.2, 10900.2-10900.6,11000.2-11000.6,11100.1, 11200.2,

16500.5, 16600.5,16700.1,16700.5,16700.8,16700.11, 11200.5,11300.2,11400.2, 11500.2-11500.6,11600.2,

16700.14,16700.17,16700.20, 16700.23,16700.26, 11700.2,11700.5,11800.2, 11800.5,11900.2-11900.4,

16800.1, 16800.5, 16900.1, 16900.5, 17000.1, 17000.7, 12000.2, 12100.2, 12200.2, 12300.2-12300.14, 12400.2,

17100.1, 17100.5, 17100.8, 17100.11, 17100.14, 12500.3, 12600.3,12600.6, 12700.3, 12800.2, 12900.2,

17100.17, 17200.1, 17200.7, 17200.12, 17200.17, 13000.2, 13100.2, 13200.2, 13300.2, 13400.2, 13500.2,

17200.22, 17200.27,17200.32, 17200.37, 17200.42, 13600.2,13700.2, 13800.3-13800.5, 13800.8-13800.32,

17300.1, 17300.5, 17300.8, 17300.11, 17300.14, 13900.2-13900.22,14000.4-14000.22,14100.5-14100.9,

17300.17, 17400.1, 17400.5, 17400.8, 17400.11, 14200.6-14200.48, 14300.6-14300.48, 14400.6-14400.48,

17400.14, 17400.17, 17400.20, 17400.23, 17400.26, 14500.6-14500.44, 14600.6-14600.44, 14700.4-14700.6,

17500.1, 17500.5, 17500.8, 17500.11, 17500.14, 14700.9,14700.13-14700.15,14700.18, 14700.22-

17500.17,17600.1,17600.5,17700.1,17700.5,17700.8, 14700.24,14700.27, 14800.4-14800.6,14800.9,14800.13-

17700.11,17700.14,17700.17, 17700.20, 17700.23, 14800.15,14800.18, 14800.22-14800.24,14800.27,

17700.26, 17800.1, 17800.5, 17900.1, 17900.7, 17900.12, 14900.4-14900.6,14900.9, 14900.13-14900.15, 14900.18,

17900.17, 17900.22, 17900.27, 17900.32, 17900.37, 15000.4-15000.6, 15000.9, 15000.13-15000.15, 15000.18,

17900.42, 18000.1, 18000.7, 18100.1, 18100.7, 18200.1, 15000.22-15000.24, 15000.27, 15100.4-15100.6,

18200.5, 18200.8, 18200.11, 18200.14, 18200.17, 15100.9,15100.13-15100.15,15100.18,15100.22-

18200.20, 18200.23, 18200.26, 18300.1, 18300.7, 15100.24,15100.27, 15200.4-15200.6,15200.9,15200.13-

18300.12, 18300.17,18300.22, 18300.27, 18300.32, 15200.15, 15200.18, 15300.2, 15400.2, 15500.2,

18300.37, 18300.42, 18400.1, 18400.5, 18400.8, 15600.2,15700.3, 15800.3,15900.3, 16000.2, 16100.3,

18400.11,18400.14,18400.17,18400.20,18400.23, 16200.2, 16300.2, 16400.2, 16500.3, 16500.6, 16600.2,

18400.26. 18500.1, 18500.5, 18600.1, 18800.1, 18900.1, 16700.2, 16700.6, 16700.9, 16700.12, 16700.15,

19000.2, 19100.2, 19200.2, 19300.2, 19400.2, 19500.1, 16700.18,16700.21, 16700.24, 16700.27, 16800.2,

19600.1, 19600.8, 19600.14 16800.6,16900.2, 16900.6, 17000.2, 17000.8, 17100.2,

Test Type 17100.6, 17100.9, 17100.12, 17100.15, 17100.18,

Charpy V Impact 1000.3, 1000.6, 1000.9, 17200.2, 17200.8, 17200.13, 17200.18, 17200.23,

1000.12, 1100.2, 1200.2, 1300.2, 1400.2, 1500.2, 17200.28,17200.33, 17200.38, 17200.43, 17300.2,

1600.2. 1700.2, 1800.2, 1900.2, 2000.4, 2100.3, 17300.6, 17300.9, 17300.12, 17300.15, 17300.18,

2100.6, 2200.3, 2200.6, 2300.3, 2300.6, 2400.3, 17400.2, 17400.6, 17400.9, 17400.12, 17400.15,

2400.6, 2400.9, 2400.12, 2400.15, 2400.18, 2500.2- 17400.18, 17400.21, 17400.24, 17400.27, 17500.2,

2500.4, 2500.7, 2500.10, 2500.13, 2500.16, 2600.3, 17500.6, 17500.9, 17500.12, 17500.15, 17500.18,

2600.6, 2600.9, 2600.12, 2600.15, 2600.18, 2700.2- 17600.2,17600.6, 17700.2, 17700.6, 17700.9, 17700.12,

2700.4, 2700.7, 2700.10, 2700.13, 2700.16, 2800.3, 17700.15,17700.18, 17700.2?, 17700.24,17700.27,

2800.6, 2900.3, 2900.6, 3000.3. 3000.6, 3100.2- 17800.2, 17800.6, 17900.2,17900.8, 17900.13, 17900.18,

3100.10, 3200.2-3200.20, 3300.2, 3400.2, 3500.2. 17900.23,17900.28, 17900.33, 17900.38, 17900.43,

3600.2, 3700.2, 3800.2, 3900.2, 4000.2, 4100.2, 18000.2, 18000.8, 18100.2, 18100.8, 18200.2, 18200.6,

4200.2, 4300.2, 4400.2, 4500.2, 4600.2, 4700.2, 18200.9, 18200.12,18200.15, 18200.18, 18200.21,

4800.2. 4900.2, 5000.2, 5100.2, 5200.2, 5300.2, 18200.24, 18200.27, 18300.2, 18300.8, 18300.13,

5400.2, 5500.2. 5600.2, 5700.2, 5800.2, 5900.2, 18300.18, 18,00.23, 18300.28, 18300.33, 18300.38,

6000.2, 6100.2, 6200.2, 6300.2, 6400.1, 6400.4, 18300.43, 18400.2, 18400.6, 18400.9, 18400.12,

6400.7, 6400.10, 6400.13, 6400.16, 6400.19-6400.21, 18400.15, 18400.18, 18400.21, 18400.24, 18400.27,

6500.2-6500.4.6600.2-6600.4,6700.2-6700.4,6800.2- 18500.2, 18500.6, 18600.3, 18700.2, 18800.3, 18900.3,

6800.4, 6900.1, 7000.5, 7100.2, 7200.2, 7200.8, 19000.4, 19100.4, 19200.4, 19300.4, 19400.4, 19500.5,

7200.13, 7300.2, 7400.2-7400.10, 7500.2-7500.20, 19600.3, 19600.10, 19600.16-19600.18

7600.2-7600.20, 7700.2-7700.20, 7800.3, 7900.3, Dynamic Tear 2000.8, 7100.5, 7200.5, 7200.11,

8000.2-8000.4,8100.2-8100.4,8200.2-8200.4,8300.2- 7200.15, 7300.5, 7800.5, 7900.5, 9000.7, 9100.7,



Index XXIX

12500.5, 12600.9-12600.13, 12700.6, 12800.4, 12900.4, 14900.8, 14900.12, 14900.17, 15000.3, 15000.8,

13000.4,13100.4,13300.4,13400.4,13500.4,13600.4, 15000.12,15000.17.15000.21,15000.26,15100.3,

15300.5, 15400.5, 15500.6,15600.5, 15700.7, 15800.7, 15100.8,15100.12,15100.17, 15100.21, 15100.26,

15900.5, 16000.5, 16100.7, 16200.5, 16300.5, 16400.5, 15200.3, 15200.8. 1520C.12, 15200.17, 15300.1,

16600.6, 17000.5, 17000.10, 17200.5, 17200.10, 15400.1,15500.1,15600.1, 15700.1, 15800.1, 15900.1,

17200.15,17200.20,17200.25, 17200.30, 17200.35, 16000.1, 16100.1, 16200.1, 16300.1, 16400.1, 16500.2,

17200.40, 17200.45,17900.5, 17900.10.17900.15, 16500.5,16600.5,16700.1,16700.5,16700.8,16700.11,

17900.20,17900.25, 17900.30, 17900.35, 17900.40, 16700.14,16700.17,16700.20, 16700.23, 16700.26,

17900.45, 18000.5, 18000.10, 18100.5, 18100.10, 16800.1, 16800.5, 16900.1, 16900.5, 17000.1, 17000.7,

18300.5, 18300.10, 18300.15, 18300.20,18300.25, 17100.1, 17100.5, 17100.8, 17100.11, 17100.14,

18300.30, 18300.35, 18300.40, 18300.45, 18600.5, 17100.17, 17200.1, 17200.7, 17200.12, 17200.17,

18700.4. 18800.5, 18900.5, 19000.6, 19100.6, 19200.6, 17200.22,17200.27, 17200.32, 17200.37, 17200.42,

19300.6, 19400.6, 19500.2, 19600.5, 19600.12, 19600.20 17300.1, 17300.5, 17300.8, 17300.11, 17300.14,

Fracture Toughness 2000.3, 7000.2, 7800.2, 17300.17, 17400.1, 17400.5, 17400.8, 17400.11,

7900.2, 9000.6, 9100.2, 12500.2, 12600.2, 12700.2, 17400.14,17400.17, 17400.20,17400.23, 17400.26,

13800.34-13800.37,13900.24-13900.26, 14000.2- 17500.1, 17500.5, 17500.8, 17500.11, 17500.14,

14000.3, 14100.3, 14200.2-14200.5, 14300.2-14300.5, 17500.17,17600.1, 17600.5, 17700.1, 17700.5, 17700.8,

14400.2-14400.5,14500.2-14500.5,14600.2-14600.5, 17700.11,17700.14,17700.17,17700.20,17700.23,

14700.2, 14700.11, 14700.20, 14800.2, 14800.11, 17700.26,17800.1, 17800.5, 17900.1,17900.7,17900.12,

14800.20, 14900.2, 14900.11, 15000.2, 15000.11, 17900.17,17900.22,17900 27,1790032 17900.37,

15000.20, 15100.2, 15100.11, 15100.20, 15200.2, 17900.42,18000.1, 18000.7, 18100.1,18100.7,18200.1,

15200.11, 15700.2,15800.2. 15900.2,16100.2,16600.1, 18200.5, 18200.8, 18200.11, 18200.14, 18200.17,

18600.2, 18700.1, 18800.2, 18900.2, 19000.3, 19100.3, 18200.20, 18200.23, 18200.26, 18300.1, 18300.7,

19200.3, 19300.3, 19400.3, 19600.2, 19600.9, 19600.15 18300.12, 18300.17, 18300.22, 18300.27, 18300.32,

Nil Ductilty Transition 1000.14, 1100.6, 18300.37, 18300.42, 18400.1, 18400.5, 18400.8,

1200.6. 1300.6, 1400.6. 1500.6, 1600.6, 1700.6, 18400.11,18400.14, 18400.17,18400.20, 18400.23,

1800.6, 1900.6, 2000.7, 3300.1, 3400.1, 3500.1, 18400.26,18500.1, 18500.5, 18600.1 18800.1,18900.1,

3600.1, 3700.1, 3800.1, 3900.1, 4000.1, 4100.1, 19000.2, 19100.2, 19200.2, 19300.2, 19400.2, 19500.1,

4200.1, 4300.1, 4400.1, 4500.1, 4600.1, 4700.1, 19600.1, 19600.8, 19600.14

4800.1, 4900.1, 5000.1, 5100.1, 5200.1, 5300.1, Top Composition Position 2100.1-2100.5, 2200.1-

5400.1. 5500.1, 5600.1, 5700.1, 5800.1, 5900.1, 2200.5, 2300.1-2300.8,2400.1-2400.5,2400.9-2400.11,

6000.1, 6100.1, 6200.1, 6300.1, 7100.4, 7200.4, 2400.15-2400.17,2500.1-2500.18,2600.1-2600.5,

7200.10, 10000.5, 10100.5, 10600.4, 10700.7, 11100.4, 2600.9-2600.11,2600.15-2600.17, 2700.1-2700.18,

11800.4, 11900.6, 138007. 14100.2 2800.1-2800.5, 2900.1-2900.5, 3000.1-3000.5

Tensile 1000.1-1000.2, 1100.1, 1200.1, 1300.1, Top Ingot Position 2100.1-2100.3,2200.1-2200.3,

1400.1, 1500.1, 1600.1, 1700.1, 1800.1, 1900.1, 2300.1-2300.3, 2400.1-2400.3, 2400.9, 2400.15,

2000.1,2100.1-2100.2, 2200.1-2200.2, 2300.1-2300.2, 2500.1, 2600.1-2600.3, 2600.9, 2600.15, 2700.1,

2400.1-2400.2,2600.1-2600.2,2800.1-2800.2,2900.1- 16700.1, 16800.1, 16900.1, 17000.1, 17100.1, 17200.1,

2900.2, 3000.1-3000.2, 3100.1, 1000.1, 7100.1, 17300.1,17400.1,17500.1, 17600.1, 17700.1, 17800.1,

7200.1, 7200.7, 7300.1, 7400.1, 7600.1, 7800.1, 17900.1,18000.1,18100.1,18200.1,18300.1,18400.1,

7900.1. 9000.1, 9100.1, 9200.1, 9400.1, 9500.1, 18500.1

9500.4. 9600.1, 9600.4, 9600.7, 9700.1, 9700.4, Transverse Location wrt Weld 14500.46-

9800.1,9900.1, 9900.4, 10000.1, 10100.1, 10200.1. 14500.47, 14600.46-14600.47

10300.1, 10300.4, 10400.1, 10500.1, 10700.1, 10800.1, TSAW Weld Type 14000.1-14000.22, 14400.1-

10900.1, 11000.1, 11200.1, 11200.4, 11300.1, 11400. 1, 14400.48, 14600.1-14600.47

11500.1, 11600.1, 11700.1, 11700.4, 11800.1, 11900. 1, TW8544 Filler Name 6400.16, 6400.19-6400.21,

12000.1, 12100.1, 12200.1, 12300.1, 12400.1, 12500.1, 6700.1, 6700.4, 6800.1, 6800.4, 8300.1, 8300.4,

12600.1, 12700.1. 12800.1, 12900.1, 13000.1, 13100.1, 8500.1. 8500.4, 8800.1, 8800.4

13200.1, 13300.1, 13400.1, 13500.1, 13600.1, 13700. 1,

13800.1-13800.2,14100.1. 14100.4, 14500.46-14500.47, U

14600.46-14600.47. 14700.3, 14700.8, 14700.12, U Groove Joint Preparation 2500.1, 2500.4,

14700.17, 14700.21, 14700.26, 14800.3, 14800.8, 2500.7, 2500.10, 2500.13, 2500.16, 2700.1, 2700.4,

14800.12, 14800.17,14800.21, 14800.26, 14900.3, 2700.7, 2700.10, 2700.13, 2700.16



Index XXX

Un Kansas Source 7000.1 Vert-Up Welding Position 10500.4-10500.6,

US Steel Producer 3100.1,3200.1,6500.1.6600.1, 12,300.8 -12300.14

6700.1, 6800.1, 6900.1, 7000.1, 7400.1, 7.900. 1

7600.1, 7700.1, 8000.1. 8100.1, 8200.1, 8300.1, W

8400.1, 8500.1, 9200.1, 9300.1 W Final Processing 19000.1, 19100.1, 19200.1,

US Steel Source 3100.1, 3200.1, 7400.1, 7500.1, 19300.1, 19400.1

7600.1. 7700.1,9200.1, 9300.1 W Heat Treatment 19000.1. 19100.1, 19200.1,

US-43 Flux Name 2500 1,2500.4, 2500.7, 2300. 10, 19300.1, 19400.1

2500.13, 2500.16, 2700-1,27004, 2700.7, 2700.10, W36 Filler Name 13900.1, 13900.4-13900.26,

2700.13, 2700.16 14000.1-14000.22, 14300.1-14300.48, 14400.1-14400.48,

USN 6/9 Reference 18600.1-18600.6, 18700. 1 14500.1-14500.47, 14600.1-14600.47

18700.5, 18800.1-18800.6,18900.1-18900.6, 19000.1- Weld Type
1900C 7, 19100.1 19100.7,19200.1-19200,7,19300.1- ESW 6400.4, 6400.7, 6500.1, 6500.4, 8000.1,

19300.7, 19400.1-19400.7, 19600.1-19600.21 8000.4, 8600.1, 8600.4

USN 9/9 Reference 12800.1-12800.5, 12900.1- FCA 14700.1-14700.3. 14700.6-14700.8, 14700.11-

12900.5. 13000.1-13000.5, 13100.1-11100.5, 13200.1- 14700.12, 14700.15-14700.17, 14700.20-14700.21,

, 1," -, LI.1-1330o.., 13400.1-13400.5, 13500.1- 14.'nO.24-14700.26. 14800.1-14800.3, 14800.6-14800.8,

13500.5, 13600.1-13600.5. 13700.1-13700.3 14800.11-14800.12,14800.15-14800.17.14800.20-

USN Source 12800.1, 12900.1, ', 000.1, 13100.1, 14800.21, 14800.24-14800.26, 14900.1-14900.3,

13200.1, 13300.1, 13400.1, 13500.1, 13600.1, 13700.1. 14900.6-14900.8, 14900.11-14900.12, 14900.15-

18600.1, 18700.1, 18800.1, 18900.1, 19000.1, 19100.1, 14900.17, 15000.1-15000.3,15000.6-15000.8.15000.11-

19200.1, 19300.1, 19400.1, 19600.1, 19600.7 15000.12,15000.15-15000.17.15000.20-15000.21,

USN-1 Reference 16700.1-16700.28, 16800.1- 15000.24-15000.26,15100.1-15100.3, 15100.6-15100.8,

16800.7, 16900.1 16900.7,17000.1-17000.11,17100.1- 15100.11-15100.12,15100.15-15100.17,15100.20-

17100.19, 17200.1-17200.46, 17300.1-17300.19, 15100.21, 15100.24-15100.26, 15200.1-15200.3,

17400.1-17400.28,17500.1-17500.19,17600.1-17600.7, 15200.6-15200.8, 15200.11-15200.12, 15200.15-

17700.1-17700.28.17800.1-17800.7,17900.1-17900.46, 15200.17

18000.1-18000.11,18100.1-18100.11,18200.1-1820028, NGESW 6400.10, 6400.13, 6400.16, 6400.19-

18300.1-18300.46, 18400.1-18400.28, 18500.1-18500.7 6400.21, 6600.1, 6600.4, 6700.1, 6700.4, 6800.1,

6800.4, 8100.1, 8100.4, 8200.1, 8200.4, 8300.1,

V 8300.4, 8500.1, 8500.4, 8700.1, 8700.4, 8800.1,

V Groove Joint Preparation 3200.1, 3200.4- 8800.4

3200.20, 7500.1, 7500.4-7500.20. 7700.1, 7700.4- SAW 2500.1, 2500.4. 2500.7, 2500.10. 2500.13,

7700.20, 9700.7-9700.9, 9900.7-9900.9, 10200.8- 2500.16, 2700.1, 2700.4, 2700.7, 2700.10, 2700.13,

10200.10,14700.1-14700.3,14700.6-14700.8,14700.11- 2700.16, 3200.1, 3200.4-3200.20, 7200.7-7200.8,

14700.12. 14700.15-14700.17, 14700.20-14700.21, 7200.13, 7500.1, 7500.4-7500.20, 7700.1, 7700.4-

14700.24-14700.26, 14800.1-14800.3,14800.6-14800.8, 7700.20,9300.1,9300.4-9300.20, 10200.4-10200.6,

14800.11-14800.12, 14800.15-14800.17, 14800.20- 10800.4-10800.6, 10900.4-10900.6,11000.4-11000.6,

14800.21. 14800.24-14800.26, 14900.1-14900.3. 11500.4-11500.6,12300.4-12300.6,13900.1, 13900.4-

14900.6-14900.8, 14900.11-14900.12, 14900.15- 13900.26. 14300.1-14300.48, 14500.1-14500.47

14900.17, 15000.1-15000.3, 15000.6-15000.8, 15000.11 - SMA 3100.2-3100.10, 7400.2-7400.10, 7600.2-

15000.12, 15000.15-15000.17,15000.20-15000.21, 7600.20,9200.2-9200.20, 13800.8-13800.36,14200.1-

15000.24-15000.26, 15100.1-15100.3,15100.6-15100.8, 14200.48,16500.1, 16500.5, 19000.1,19100.1,19200.1,

15100.11-15100.12, 15100.15-15100.17,15100.20- 19300.1, 19400.1, 19600.7, 19600.14

15100.21. 15100.24-15100.26, 15200.1-15200.3, SMAW 9700.7-9700.9, 10200.8-10200.10, 10500.4-

15200.6-15200.8, 15200.11-15200.12, 15200.15- 10500.6, 12300.8-12300.14

15200.17 SMAW/SAW 9900.7-9900.9

Vertical Welding Position 6400.4, 6400.7, 6400.10, TSAW 14000.1-14000.22, 14400.1-14400.48, 14600.1-

6400.13, 6400.16,6400.19-6400.21,6500.1,6500.4, 14600.47

6600.1, 6600.4, 6700.1, 6700.4, 6800.1, 6800.4, Welding Position
8000.1, 8000.4, 8100.1, 8100.4, 8200.1, 8200.4, 1G 14800.11-14800.12, 14800.15-14800.17

8300.1. 8300.4, 8500.1, 8500.4. 8600.1, 8600.4, 2G 14700.11-14700.12, 14700.15-14700.17. 14800.20-

8700.1, 8700.4. 8800.1, 8800.4 14800.21, 14800.24-14800.26



Index XXXI

3G 14700.20-14700.21,14700.24-14700.26, 14900.1- 16300.1, 16400.1

14900.3, 14900.6-14900.8, 15000.20-15000.21, 15000.24- 1980 9000.1, 9100.1

15000.26, 15100.1-15100.3,15100.6-15100.8, 15100.20- 1981 17400.1, 17400.11, 17400.20

15100.21,15100.24-15100.26, 15200.11-15200.12, 1982 12600.1, 16700.1, 16700.11. 16700.z), 16800.1,

15200.15-15200.17 16800.5,16900.1,16900.5, 17000.1, 17000.7, 17100.1,

4G 14800.1-14800.3,14800.6-14800.8,14900.11- 17100.11, 17200.1, 17200.17, 17200.32, 17300.1,

14900.12, 14900.15-14900.17 17300.11, 17500.1, 17500.11, 17600.1, 17600.5,

Downhand 7200.7-7200.8,7200.13, 13800.8- 17700.1, 17700.11, 17700.20, 17800.1, 17800.5,

13800.36, 13900.1, 13900.4-13900.26, 14000.1- 17900.1, 17900.17, 17900.32, 18000.1, 18000.7,

14000.22, 16500.1, 16500.5, 19000.1, 19100.1, 19200.1, 18100.1, 18100.7, 18200.1, 18200.11, 18200.20,

19300.1, 19400.1, 19600.7, 19600.14 18300.1, 18300.17, 18300.32, 18400.1, 18400.11,

Downhand IG 2500.1,2500.4, 2500.7, 2500.10, 18400.20, 18500.1, 18500.5, 19500.1

2500.13, 2500.16, 2700.1. 2700.4, 2700.7, 2700.10, 1983 7800.1, 7900.1

2700.13, 2700.16, 3100.2-3100.10, 3200.1,3200.4- 1984 12500.1, 12700.1

3200.20, 7400.2-7400.10,7500.1,7500.4-7500.20. Yes Did Specimen Fracture? 1100.2,1200.2,

14200.1-14200.48, 14300.1-14300.48,14400.1-14400.48, 1300.2, 1400.2, 1500.2. 1600.2, 1700.2, 1800.2,

14500.1-14500.47, 14600.1-14600.47 1900.2, 2000.4, 2200.6, 2900.3, 2900.6. 3300.2,

Flat 9700.7-9700.9,9900.7-9900.9,10200.4-10200.10, 3400.2, 3500.2, 3600.2, 3700.2, 3800.2, 3900.2,

10800.4-10800.6,10900.4-10900.6, 11000.4-11000.6, 4000.2, 4100.2, 4200.2, 4300.2, 4400.2, 4500.2,

11500.4-11500.6, 12300.4-12300.6 4600.2, 4700.2, 4800.2, 4900.2, 5000.2, 5100.2,

IG 7600.2-7600.20, 7700.1,7700.4-7700.20,9200.2- 5200.2, 5300.2, 5400.2, 5500.2, 5600.2, 5700.2,

9200.20, 9300.1, 9300.4-9300.20, 14700.1-14700.3, 5800.2, 5900.2, 6000.2, 6100.2, 6200.2, 6300.2,

14700.6-14700.8, 15000.1-15000.3, 15000.6-15000.8, 6400.1,6400.4, 6400.7,6400.10, 6400.13,6400.16,

15000.11-15000.12, 15000.15-15000.17,15100.11- 6400.19-6400.21, 6500.2-6500.4, 6600.2-6600.4,

15100.12, 15100.15-15100.17, 15200.1-15200.3, 6700.2-6700.4,6800.2-6800.4,6900.1,8000.2-8000.4,

15200.6-15200.8 8100.2-8100.4, 8200.2-8200.4, 8300.2-8300.4, 8400.1,

Vertical 6400.4, 6400.7, 6400.10, 6400.13, 6400.16, 8500.2-8500.4,8600.2-8600.4,8700.2-8700.4, 8800.2-

6400.19-6400.21,6500.1, 6500.4, 6600.1, 6600.4, 8800.4, 8900.1, 14100.5-14100.9

6700.1. 6700.4. 6800.1, 6800.4 8000.1, 8000.4,

8100.1. 8100.4, 8200.1, 8200.4, 8300.1, 8300.4,

8500.1, 8500.4, 8600.1, 8600.4, 8700.1, 8700.4,

8800.1, 8800.4

Vert-Up 10500.4-10500.6, 12300.8-12300.14

WJ,3/87 Reference 16500.1-16500.7

WJ,7/87 Reference 14700.1-14700.28, 14800.1-

14800.28, 14900.1-14900.19, 15000.1-15000.28,

15100.1-15100.28, 15200.1-15200.19

Y
Year Produced

1971 1000.1-1000.3, 1000.6, 1000.9, 1000 12-

1000.14

1972 2100.1-2100.3, 2100.6, 2200.1-2200.3, 2200.6,

2300.1-2300.3, 2400.1-2400.3, 2400.6, 2400.9, 2400.12,

2400.15, 2400.18, 2500.1, 2600.1-2600.3, 2600.6,

2600.9. 26012, 2600.15, 2600.18,2700.1,2800.1-

2800.3, 2800.6, 290.1-2900.3, 2900.6. 3000.1-

3000.3, 300.6

1976 15300.1, 15400.1, 16000.1, 16200.1

1977 16100.1, 16600.1

1978 7300.1, 1550. 1, 15600.1, 15900.1

1979 11001, 120n.1, 13001., 1400.1, 1500.1,

1600.1. 1700.1. 1800.1, 1900.1. 15700.1, 15800.1,
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